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DISEASES OF THE NOSE AND ACCESSOPr SINUSES 

BoRT R SlIOELT QeOPOE E SuAUBAUOIt 

RELATION OF GENERAL THERAPEUTICS TO SPECIAL TREAT 
MENT OF THE UPPER RESPIRATORY TRACT 

The natural modem trend of our highly developed epetialties s rap 
idly producing i sharp line ot demarcation between the treitment of gen 
eral and special pathologic phcnooicna There dinger in this develop- 
ment that rhinologv and larvngology may become departments of thenpj 
oalv, while the state of the general human michmc is frequeutly ignared 
ilany disastrous failures of treatment by laryngologists ire examples ot 
this fact llanj conditions of tho upper re piratory trict are wholly 
systemic in origin and must be treate<l on *i broad mil liberal basis For 
example, tbis department of medicine must be ever alert to offer then 
peutic care to the various special and frequently general manifestations 
that occur in lyphilis, tuberculosis, diphtheni diseases of tbc ductless 
glands, gout rheumatism, and yarions general infections of the staph'vl 
ococcus, streptococcus influenza bieilli and other pathogenic bactena 
Therapeutics has developed a senes of specihci and other remedies of 
great value Their usefulness is placed ui*on n definite and exact basis 
of value Those therapeutic indications must be met as promptly by 
the specialist "as by the internist Textbooks are laden with innumerable 
drugs and general therapeutic measures that are recognized by practi 
tioners as worthless and Inrmful from the fict that frequently yalmble 
time IS lost in the treatment of disease Igr therapeutic methods that de- 
serve a pi ice only in the history of medicme It baa been our endeavor 
to eliminate and discard remedies that serve to fiU the pages of the text 
book and mention tbo'se only which clinical experience has pro\ed ot real 
curative merit, or at least as additions to the comfort and not the dis 
comfort of the patient. There is a place in liryngologi for the phisician 
Os well as the surgeon Recently tlio ridical urgenn larvngoiagist is re- 
c ding to thn more logical fields of conservatism and slowly he will appre- 
ciate more and more the true usefuluc s of his friend and consultant tho 
phy icnn laryngologist 

3 




RHINITIS 


Against an acute attack radical abortive measures must be adopted 
earh The tirae-bonored adminibtratton nt bedtime of 5 to 10 
(0 3 to 0 6 gm ) of Holer’s jiowiler alone, or with C gr (0 3 gm ) each 
of a.'ipinn and qiumn is Ireijuentlv successful A miistanl foot bitli 
uill encourage leukoevtosis and a hot lemonade with spintns tiuraenti 
will establish diaphoresis The patient should inimedintelv retire and 
remain co\ered ivitb several warmed bUuktts until profuse pcrspimtion 
ensues On ns ng m the mominj, i saline livatne such ns a Scidhtz 
powder or '^ol Rochelle Sss mij bo neecs>s‘ii\ Dunn^, the dav the 
Lincoln formula of qiiinm sulphate, gr y_ (0 03 gni ) fluid ert of 
belladonna, gr (0 007 gm ) , gum cimphoi gr (0 012 gm ), everj 
two or three hours, or 3 drops each of tr belladonna and tr opium 
in a half ounce (15 c c ) of camphor water mav be given 

The no e should be examiocd under good illumination and a culture 
taken from the eoietion if the wccinc treatment i^ to be adopti-d or a 
stock vaccine niai be cho en If Bosrortb’s method bo selected — then a 
20 per cent solution of cocuii is applied to the inferior turbinates after 
which a beid of chromic acid is fii c<l upon i probe and with this a hne 
linear cauterization is mado aloUe, the median surface of each inferior 
turbinate 

Irouble may bo avoidotl by inquiring for any idiosyncrisj against 
qumin nr bclladonin before continuous do<C3 of these remedies arc pre- 
scribed If the abortive treatment is not successful much may be done 
for the comfort of the patient the usc of <prij3 irrigations, and pij, 
meutb The various prcpiritions of the suprarenal gland are useful 
\drcnalin thloriJ diluted with normal salt olution (1 10 000) with or 
without coeain or euciin (1 per cent to 2 per cent) affords relief The 
no«e may be imt,^ted with a mild solution of Pulv Antisepticus Co 
TJ S P 

The anterior douche must be used with caution The patient s 
head is tipped well to the left and he is requested to take and hold a long 
breath while the right nostril is slowly irrigated with the mouth open 
The hold IS then tipped to the right and left nostril irrigated in the 
same manner Viscid tenieions ccretion is dislodged bv this method to 
the great relief of the sufferer Tins procedure is free from danger if 
performed with gentleness and coricct tcehnic in prupcrlv selected cases 
A sprij or application should follow of 

Pulv nientliolis 

lulv eamphora? aa gr v (03 gm ) 

Petrolati liquidi 3* (3’0 oin ) 

A good of&co application that wiH reduce ond hold the annoving in 
tumescence is cocam 2y_ per cent, anbpvnn 2^' per cent If suprarenal 
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RHINITIS 

Acute Rhinitis ( -trufc Cory-d) — ^The treatment of acute rhinitis m 
Tohes primarily a stiul> of the habits ilrcbs, occiipition, temperament, 
local and geuoial physical defects and immunity of the individual This 
'Study uill develop principles of prophylaxis that require enforcement by 
careful attention to details 

Neglect or circlessnes>3 in regird to clothing hou«e ventilation or heat 
ing and exposure mu&t be studied and the remedy suggested A definite 
plan of cold «ipongo bithing or sleeping outdoors may he of prophylactic 
benefit The neck and che:>t may be quickly sponged with cool and later 
Ten cold water, or the hodv miy be gone oier with a stiff flesh brush 
When this latter procedure is adopted the smallest amount of uatcr which 
will form a lather with pure white castile or common laundn soap should 
be used A sharp reaction of the skin should be obtained afterward by 
bnsk friction with a Tmkish towel, which will remove the lather without 
nnajii^ This morning bath should he taken in a room u Inch is thoroHohly 
warmed In debilitated subjects the change to a cold bath should bo made 
gradually 

liana individuals are pirticularlv susceptible to drafts of air, and 
somo to drafts when applied to definite areas of the body, such as the back 
of the neck, the interscipular rep,ion, or about the feet Advice iii regard 
to wearing appirel may bo advintageowsly given The use of high shoo®, 
warm stockings, and proper undenveir of wool, silk, or flannel will prove 
a neccssiry prophylaxis in some ca<c3 Chest protectors, neck furs, and 
mufflers should be dispensed with JIanv colds may be prevented by the 
pronip* rcmoial of damp clothing, especially shoes, so that body heat is 
quickly restored 

In cases of recurrent cory za the condition of the nasal and nasopharyn 
goal chambers mu&t be thorou,,bly mve tigatcd Septal deformities, h\ 
pertrophies adenoids, poUpi, chrome sinus infection and all other im 
portant conditions that interfere with nisal drainage and respiration 
must receive proper surgical attention When acute coryza is present in 
the household delicate subjects may receive a prophi lactic inoculation 
of a vaccine This mai be prepared from a nasal culture obtained from 
the member of the family who was the origipal source of infection 

A careful regulit on of the temperature of living rooms to about C5® F 
IS important, while a cold, well ventilated sleeping room, warm bed cover 
ing, and night garments are advantageous to manv people during the 
winter months Susceptible infants and vaung children mav he provided 
with an improvi'^ed sleeping bag or blank* ts may bo pinned to avoid the 
dangers of exposure at night Sleeping out of doors or in a window tent 
has given excellent prophvlactic results in sc lected c laes 
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mild patholoffio changes have occurred medicinal methods mav h© suffi 
cient Cleansing sprays or douches of Dobell s or Seiler s or of the nor 
mal salt «olutioD9 , or a solution of potassium permanganate, gr Vs to Jh 
or a solution of Pulr Antiseptic Comp Y. teaspoonful to the pint -will 
be sufficient llanj escharoticsbaro been advocated Those of real power 
however, are chromic and monocbloricetic or trichloracetic acid In the 
mtumeacent varieties these measures, especially with children, afford 
prompt relief — in properly selected coses The fused bead of chromic 
acid is preferable to many plans but the danger of excessive cauterization 
13 imminent if the acid runs on the floor of the nose or extends over an 
uncontrollable area The tissue should be dried before the acid is applied 
Mild intumescent and hyperplastic conditions may be improved by appli 
cations every third day of argyrol, 20 to 50 per cent, or nitrate of silver, 
5 to 10 per cent, or lodin grams x, to glycerin oss aqua ^ss 

Manv favorable results are reported from electrolv&is Five to 10 
m a are passed throu^ a double needle bv the bipolar method 
for three to five minutes Tbo galvanocautcry affords the best and most 
definite method (except those strictly surgical) of reducing intumescence 
and hyperplasia Freo nasal drainage and respiration mav bo quickly 
and simply restored m moderately severe and othenvise suitable subjects 
by this procedure The inferior turbinates should be cocainized with a 
2 to 4 per cent solution, or alypm 10 per cent before operation 4. 
deep line should be drawn from the posterior portion of the turbinate 
body anteriorly, and extending down to tbe periosteal layer The wound 
should be covered with a bland oily spray followed bv an insufflition of 
anstol The middle turbinate should not be cauterized When these 
measures appear to be ineffective (or, m fact in all eases of marked 
nasal obstruction) prompt sur^^ical metbods should be adopted The 
submucous Te«ection or anterior and posterior turbinectomy of tho infenr r 
and middle bodies are operations which when indicated afford splendid 
results 

Membranous Bhinitis — The plan of therapy adopted m p eudo- 
membr inous rhinitis is dependent in part upon the bacteriologic findings 
Tbo presence of Klcbs-Loeffler bacilli particularly with x secondary in 
fection elsewhere demands an early dose of antidiphtheritic serum, the 
initial strength of which should be 5,000 units In mild primary infec- 
tions among adults under continuous observation antitoxin may be held 
in reserve As the involvement of the nasal mucous membrane may be 
transmitted m like form to tuose under immediate exposure, the pro- 
phylactic use of antitoxin may be nece sary The usual dose of calomel, 
followed bv an appropriate saline, such as Rochelle ■salts will be indicated 
Locillv a thorough cleansing treatment should be prescribed For this 
purpose the posterior or carefully directed anterior, douche of warm nor 
mal salt solution boric acid, soda bicarbonate, or liquor calcis U S P , 
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extract or adrenalin la used caro must be exercised not to introduce these 
solutions without consider iblo dilution Harm is often done hy the use of 
astrini^ent and irritating sprava 

In the subsiding stage a capsule of cinchonidm sulphate, gr 2 (0 12 
gm 1 and hvdrastm (white alkaloid), gr ^ (OOlSgm) is efficacious 
In children the tincture of chlond of iron with glycerin and water is 
valuable Ii siibaentc intumescence prevails the application of the 
galvauocautery affords relief during the winter season In infants or 
young children relief maj be secured by the instillation of a solution of 
adrenilm (1 10,000), followed b\ aigjrol or silvol 20 per cent — put 
5 to 10 drops into the nostril with a medicine dropper Inhalations 
of 1 part menthol to 10 to 20 parts of chloroform ma\ bo used on a band 
kerchief, or with a convenient nose and mouth inhaler 

As acute rhinitis is usually caused by microbic infection, an investi 
gation of the bactenologv will reveal most frequcntlj which are the micro 
organisms concerned catarrhalis, staphylococcus, streptococcus, pneu 
mocoecu* or influenza haeiUus Great curative value is claimed for the 
autogenous vaccine made from the culture When the Hboratorj efjuip- 
ment is not available a stock vaccine with urotropin mtcmally may be 
given The true worth of this trcitmcnt must bt demonstrated by future 
clinical reports 

Ohromc Rhinitis — Anatomic or pathologic conditions that are «uf 
ficient to interfere with nasil drainage or proper respiration must re- 
ceive surgical attention The etiology should be carefully investigated, 
and svstemic dvserasi'c such as gout, rheumatism, tuberculosis, svphilis, 
or focal infection cardiac and renal insufficiency, must be given appro 
priate treatment The excessive use of alcohol tobacco, or drugs will 
prevent successful treatment, and they m« t be discontinued or modified 
Habits of personal hvgiene should be considered, and details relating to 
proper clothing exercise, bathing, and ventilation of the working and 
sleeping apartments should be subjects for instruction to each individual 
sufferer The warm and dr> climates of Egypt, llexico, Arizona, New 
Mexico, and the Northwest are often advisable when the leisure, the 
financial condition, and inclination of patients will permit travel and 
ah«ence from home Among childreu with a tendenev to overactivitv of 
the lymphatic system the sjnip of the lodid of iron or the syrup of 
hydnodic acid would bi an important aid to local treatment The early 
removal of adenoids of the nasopharynx, and offending tonsils, offers 
a valuable prophylactic measure in limiting acuto inflammations in the 
upper respiratory tract, and al o of the chronic rhiiiifis of adult life 

Every case of chronic rhinitis presents two chief therapeutic indiea 
tions the establishment of thoroUt,h clcanline^ bv the restoration of free 
nasal drainage and free nasal respiration The e must be accomplished 
by the destruction of tbe least possible amount of mucous membrane If 
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the exercise of patience and persistence Especially intli children it is 
necessary to nse alkaline solutions that ire pleasant m tiste and odor for 
cleansm^, purpo es Of the official preparations the solutions made from 
Seiler’s tablets, «odiuni clilorid horax, or bone acid are convenient, cheap 
and efficient Innumenhle preparat ons have been marketed that contain 
these essential inffredioiits nhose color and odor are made attractive The 
efficiency and \alue of them, however depend upon their alkalinity and 
mild antiseptic properties In severe cairfs where the enists are dry and 
tenacious and show marked decomposition, potassium permanganate, 1/13 
gr to the ounce, peroxul of hvdrogeu or sol meicitnc chlorid (ililuted 
1 7) 1 3 000, mav prove of greater U!>efulnebS than the above-mentioned 
piepirations These solutions should ho warmed and cither sprayed or 
sv ringed through the iiisal passages both anteriorly and posteriorly J C 
Teal reports pronounced results from the use of water soluble scarlet red 
(Biebnch ozo-bcnzin) After an alkilme douche or sprav a 4 per cent 
scarlet red emulsion is applied to all parts of tho nasal mucous membrane 
with gentle ma'sagO Tho application is renewed cverv fortv eight hours 
although the odor and eru&ts mav bo absent after the second application 

If those measures arc insufficient to remove crusts and infected secre- 
tions from the nasal channels cotton swabs saturated with peroxid of 
hydrogen should bo used Treatment often fills because thorough 
cleansing methods hare not been adopted The nasal pas«age8 should be 
carofulh examined after tho douche or spravs are made m order to de- 
toimiDo satisfactorily the coudition of the nasal cavities befoio a routine 
treatment is instituted 

Of the various okag.inou8 prcparitions for applications or sprays that 
have been rceoninionflcil in great numKr oleum picis and balsam of Peru 
may be considered among the best and safest Tliymol menthol and 
camphor may be used from time to time ns adjuvants and as convenient 
preparations for home treatment however G L Richards favors a 
doucho containing 5 to 10 drops of foinmldchvd in 8 ounces of warm 
water, preceded by an npplicition of coeun In the moro advanced 
stages of atropliv the milder methods are inefficient and additional stimu 
lating treatment nni t be chosen h.o cases that afflict these unfortunates 
cill for greater iiiutinl coiirige and perMstemc on the pirt of the patient 
and phvsicion than the chronic atrophic forms tint hare dcTcloped ozena 
with all Its depressing conditions Galvanism and firadi«m applied over 
a period of months ni i\ giro well-cam«l results Tho current should be 
pa sed through \ naked electrode with a hall shaped distal extremity 
The electrode should lx> long and slender and all atrophic regions 
should bo reached if po siblc Tlie treatment is commeuceil with 1 to 5 
ma and gradiialh increased at each succes ivo sitting Tbe cathode 
IS placed ngiin't the auricular fossa* while tho anode is pa ed 
ripidlv over the atrophic areas Later the faridic may bo substituted 
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■mil lessen tlie ibsorption and aid the CTfolntiou of pseudoraembnne 
Pero’tid of Ljdrogeu maj be applied dircctlj to the parts avith a cotton 
pledget It inhibits tho bacteiial grow’th It must be reinembereil that 
the ®cparat\on o£ the p cwdcnncmbi me from the na'^al xnwco^a Icwcs a 
raw and freijncntlt bleeding surface, therefore, it should be neither 
forcibly detaebed nor treitcd with powerful antiseptics or astringents 
The excoriation may be treated mth advmtage by applications of silrcr 
nitrate [10 to 20 gr (0 6 gm ) to tho ounce (30 cel] or n copper siil 
phate solution Aristol insufflated frecR la particnlarH beneficial "When 
the aeute s^nlptoms have subsided tonic tre itment snch ns the elixir of 
calisa>a iron and strachnm should he adimnistcred Iron and strjchnm 
may be given m dailj bapodermie doses, Oo iron citrate, 001 strjchnm 
sulphate 

Atrophic Rhinitis — A ,,lanco at (ho various texthoohs reveals the 
fact that the number of remedies advocated for the tre itment of “atrophic 
rhinitis” IS qmto is groat as the uicffieicncy and uselcs8ue«s of the majority 
of th(m A definite plan must he selected and continued for some months 
if good results are to ho expected The tieitment should ho general and 
local Attention uui t bo ^iven to Ingiemc details, and all exposure 
avoided when possihlo An even, vrirm, moist climnto favors recovery, 
and many patients improvo rapidly in a subtropical climate The use of 
the lodids of iron, aisenie, or potassium is indicated, and their tome and 
alteratnt action on the glandular apparitus is beneficial Ihpndomiic in 
jections of the citrate of iron and strychnin are very effectual in anemic 
cases Tho hemoglobin mav bo raised 5 per cent a month h\ this method 
A comparatii cl\ painless hypodermic injection of lodin, 10 per cent 
(lodolenal, in almond oil ma\ lx injected, intrannisenlarlv nhen the 
stomach is irritable or eisilv disturb*^ by the lodin salts 

If the atrophic process is attended by tbyroid deficiency, tbyroid pro- 
teid extract or lodin (gi 1/12) prepared in cubes of gelatin (gr 1/12 to 
each cube — 1 by inch ) may lx given thiee times a d ij u ith milk, before 
eiting, in addition to lodin bv electrophoresis A ^^eneral tonic effect on 
the glandular system may be produced by the soap bath Tho patient 
strips in a warm room and thoroughly coyers the body with a thick lather 
of nhitc eastile soap, the smallest quantity of water being used A flesh 
hrush is now quickly applied orcr the whole surface of the skin for a 
period of five minutes yyhen the redundant latlior is removed with a 
Turkish towel and sharp friction The patient then retiima to bed 
Tonics of strychnin, iron, or phosphorus cap gr 1/100 m oil should 
be continued througbont the treatment 

Fhoroiigh local cleansing measures are es'iential A plan of office and 
of home treatment should he cho<!cn which shall involve simplicity, economy 
of time, exjjcn^e, and effort The methods adopted roust be carried out 
tbrongb a long period of weeks or months Results are obtameil only by 
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the exorcise of patience and persistent Especially with children it is 
necessary to use alkaline oolutions that are pleasant m t iste and odor for 
cleansing purposes Of the official preparations the solutions made frona 
Seilei-’s tablets, sodium chlorid, borax or bone acid are convenient, cheap 
anl efficient Innumerable preparat ons have been marketed that contain 
these es ential ingredients, whosO color and odor art made attractive. Ihe 
cffioicnciy and vahu of them honever, depend upon their alkalimtv and 
mild antiseptic properties In severe cases where the crusts are drj and 
tenacious and show marked decomposition, potassium permanganate, 1/12 
gr to the onncL, peroxid of hvdro^n or sol mercuric clilorid (diluted 
1 7) 1 3,000, may prove of greater usefulness tliin the above-mentioned 
picparations The&e solutions should bo uarmetl and either spnjed or 
svnnged through the nasal passages both anteiiorly and posteriorly J C 
leal reports pionouneed results from the u«o of water soluble scarlet red 
(Bicbnch ozo-benzm) After an alkaline douche or spraj a 4 per cent 
scarlet red emulsion is applied to all parts of tho nasal mucou* membrane 
with gentle mas'-age Tho application is renewed pverv fortv eight hours 
although tho odor and crusts ni bo absent after the second application 

If thcao measures are insufficient to remove crusts and infcctod secre- 
tions from the nasal channels, cotton swabs saturated with peroxid of 
hydrOf.cn should bo use<l Treatment often fails because thorough 
cleansing mi tliods have not been adopted The nasal pa88aj,e8 should be 
carefully examined after the douche or spravs ore made in order to de 
teimino satisfactorily the condition of the nasal caiitics before a routine 
tri atment is instituted 

Of tho various oleaginous preparations for applications or spravs that 
have been recoramt nde<l in great number oleum picis and balsam of Peru 
may be considered among the best and safest Thvmol, menthol and 
camphor may be used from time to time as adjuvants and as convenient 
preparations for home treatment, however G L Richards favors a 
douche contiining 5 to 10 drops of formaldthvd m 8 ounces of warm 
water, preceded bv an application of cocain In the more advanced 
stages of ntrophj the milder mct]io<ls are inefficient and additional stimii 
lating treatment mu t bo chosen No cists that afflict these unfortunates 
call for greiter mutual courage and jitrsisttme on the part of the pitient 
and phjsicnn than the chrome atrophic forms th it Lave developed ozena 
With all its depressing conditions Galvanism and faradism applied over 
a period of month maj j,i\o well-earned resulto. Tlio current should be 
passed through a naked electrode with a hall shaped distal extremity 
The elcctroilt should bo long and slender and all atrophic regions 
should bo uached if po siblc Tht trcatmmt is commenced with 1 to 5 
m a and gradually increased at each succe sm sitting The cathode 
IS placed again«t the auricular fosote while the anode is pis ed 
rapidlv over the atrojihic areas Later the faradic may be substituted 
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for the galvanic current The application is usually followed by a reac- 
tionary hjperemia, and if my excessire irritation follows it maj be 
allajed with a spraj or application of tncnthol in petrolma oil The 
application maj be repeated daily at first md gradualh reduced to twice 
a week ^Usaa^e is a favonte method with many laryngologists Instru 
ments for this may be applied by hand, the electric motor, or a special 
vibratory apparatus lvelli£,rew daiins to have treated over a thousand 
cases with marked improvianent by vibratoiy and light stroking move 
ments applied bv means of a sound 20 cm in length The instru 
ment is coacred with a nilbcr head over some cotton The floor 
of the nose meatij inferior and middle turbinate bodies, md septum are 
treated m order T7 Freudenlhal has designed a good mstmment for 
emplovmg electrical vibratoiy massjge 

The tampon suCeCsted bv Gottstem has been recommended extensively 
This ma> he placed bv means of a screw applicator into one passage and 
allowed to reuiam four or five hours, when the other passage is treated 
m a like manner \ arious modiflcations have been devi cd by Percher, 
Hubbard and Leland, whereb> pigments of ichthyoJ lodin, or an alooholio 
solution of acotanilid are applied bv this method This pi m is frequently 
annoying and obnoxious to the patient, and may fail for this reason 

The most efficient topical application is lodin, gr vii to xii, glycenn, 
%sa , aqu^, 5s3 

Ichthvol, 20 per cent, argyrol, 20 per cent, or resorcin, followed by a 
8pra\ ol menthol and camphor, 5 gr eadi to the ounce of petrohna 
oil are valuable Special invcstigition by X ray and illumination should 
bo made to determmo the condition of the accessory sinuses Proper 
surgical measures and ventilation often afford great relief 


RHINOSCLSROMA 

Khmoscleroma is exceedingly rare m this country Only 3 ca^es 
were reported in the ITnited States before 1893 The pathology and 
treatment of this disease Lave been most carefully studied by Emil Haver 
and Gertser of Hew T ork, and h> Chian, Ganghofner, ind Paultauf of the 
Old TTorlcl Freudenthal has sugeested the vnlue of Coley’s fluid or rliino- 
sclcrcne proposed bv PawIow«kv The us>e of autogenous vaccine has ap 
parently offered something of inhibitory value m a few cases Five cases 
have come under the writer s observation with laryngeal involvement that 
were relieved for a time by dilatation with SchroetteEs tubes In Lub- 
Imer s case the lesions disappeared after an attack of typhoid fever Her 
cury and lodids have been n<!ed extensively without success Temporary 
relief has been accomplished with the various chemical caustics Palliative 
sur'ncal methods are recommended in selected cases to relieve stenosis 
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SINUSITIS 

Acute Nasal Sinusitis — Acute inflnmmation of tlio mucous membrane 
lining the nasal acccssorj sinuses is a common complication of acute nasal 
catarrh In «ome of the gnp epidemics inTolvemcat of the nasal accessory 
sinuses IS extremely eoinmon Ihe inflammatory proeess may be restricted 
to the sinuses on one side, affecting one or several simultaneously, or it 
may involve all the sinuses on both sides producing a condition, of pan 
sinusitis An acuto abscess about the root of aii upper molar or even x 
bicuspid tooth not infrequently ruptures into the antrum and produces 
an acute maxillary sinusitis Acute sinusitis is always associated with 
more or less marked subjective symptoms, which vary from a sensation 
of fullness or stuffiness on the affected side to that of pressure or even 
severe pain over tho region of the sinus involved that is over the frontal 
or maxillary sinuses or between the eves The recognition of an acute 
sinus inflammation presents no great difRciiUv The process cxn usually 
bo suspected from the subjective symptoms complained of In addition to 
tho sensations over the region of the involved sinus and the blocking of the 
nasal passage on the affected side there is iisuallv pre ent a m-irked in 
crease in the nasal discharge The transilluminition test will usually 
give a positive finding for both the maxillary and frontal sinuses, easily 
recognised when the process is unilateral (see discussion of Transilliinii 
nation Tests under Chronic Sinusitis) The skiagraph will assist m mak 
ing the diagnosis especially in cases of frontal sinus trouble Should the 
skiagraph leave any doubt concerning the maxillary sinus this can readily 
be cleared up by iirigation of the sinus by introducing a cannula into the 
natural opening or hv puncturing tlie nasal wall with a suitable instru 
mont either in the middle or the inferior meatus 

The treatment of acuto sinusitis is chiefly directed to the relief of 
the subjective sensations If the maxillary sinus has become infected by 
a tooth aVeess it is important first of all to have this abscess token care 
of by a dentist The sampfoms of nasal obstruction arc relieved by re 
duemg tho turgescence of the nasal mucous membrane The simple t 
means for relieving this condition is by m«al irrigation using hot normal 
salt solution In order to avoid the risk of carrying tho infection up 
tho eiistachian tube into tho tympanum, it la best to direct the patient to 
draw tho salt water up into the nooe This can be facilitated often hy 
the use of a «traight glass tube with a suitable bulb on the nasal end A 
great deal of relief is usually afforded hy spraying tho nose with the fol 
lowing preparation mentUol gr 8 camphor gr 4 oil of eucalaptus 
minims 3 albolcne oz 2 The patient should be directed to draw the albo- 
lone spraa hick through tho nose A weak solution of adrenalin 1 10 000 
apm\ed into the noso is often an effective wray of relieving tho intrma«al 
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su ellmg The most effective mctliod for relieving tlio intrams'il oLstmction 
IS b% applying with a cotton siiab a ^ pci cent solution of cociin in 1 10, 
000 adrenalin along the under surf ice of the middle turbinated body Tho 
subjective sensations of pro sure and of pain result from the retention 
of secretion in tho«c sinu&es uliich have their openings under tho middle 
turbinated bod% This includes the maxtllari and frontal sum es, as 
well as the anterior ethmoid tells The relief affoidcd b\ applications 
along the frto edge of the middle turbinated boda lasts usually for several 
hours and in some cases for tho larger pirt of tho daj^ Suction bj means 
of a suitable appai itus may bo cmplovod to withdraw secretion from 
the accc'i'jon caa ities in cases of acute smusttis The value of this method 
of treatment is secondary to that outlined above The uso of the electric 
light head bath deai«cd hv Bmnings is usually an effective method of re- 
lieving intranasal turgescence and the subjective symptoms dependent 
on this condition Scacrer cases should be lept m bed Aspirin, 5 gr, 
repeated every thiec or four Lours, often affords relief In other cases, 
an opiate may bo ncocasarv 

Iho nects»it> for treatment fiirtbcr than that just outlined for tho 
relief of acute sinusitis arises only m the cvcoptioml case One occa 
Biomllj encounters a case where hocau«e of the failuio to seenro proper 
drumgo through the normal ojiciunga by the mctlicnls nircadj given, the 
pain occasioned In the retention of secretions kcoraes ao scacre that 
resort must be had to surj^ical nioisurcs In tlio ca^o of the maxillary 
sinus the canty cm he irrigated by piinctiiruig thoniaal ml] of the sinus 
either in tht middle or the infcnor meatus A few irrigations usually 
suffice to clear up the process Should the severe sjTnptoms persist, a largo 
opening can bo quickly made through the nasal fontanel in tho middle 
meatus 

For tho relief of retention in tho frontal sinus niul in the nntenoi 
ethmoid coll« a resection of the anterior end of tho middle turbinated 
bodv will usuallv suffice In exceptional caoes this mav have to bo fol 
lowed bj an cxcntention of the anterior ethmoid cells Irrigition of tho 
frontal sinus by the introduction of a smtablc cannnli will relieve tho 
pam occasioned by the retention m this emus There aro very few ca'cs 
where all efforts to scCTire mtrinnsal drainage for an acute frontal 
sinusitis fail In tlie«c cases one inaj lie forced to open the sinus 
an external operation m order to relieve persistent "evere pain 

Chrome Nasal Sinusitis — Clironio inflammation of the nnaal acces 
sory 8inu«es appears under several distinct forms The trouble mav bo 
limited to one sinus or there ma^ be involvement of all the similes even 
on both sides of the no«e Chronic foci of infection m the nasal smu«os 
may assume an important part in the etiology of s\ atomic infection The 
close relation of the sinuaos to the orbit permits of a direct extension in 
Tolving the eje, a condition which is particularly apt to occur from diaiaso 
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of tlio ethmoid The anatomital relition •which freqnentiv exists between 
tlio optic nerve and tlie posterior ethmoid cells and sphenoid sinus permits 
of an involvement of tins nenebv an e'^cnsion of the infection from these 
sinuais The profu e di charge of pus in some cases of chronic sinusitis 
draining hank into the pharviix may cause digestive disturbances The 
detection therefore, of cisis of chronic smnaitis and the institution of the 
proper method for relieving tins eondition becomes a very important 
question 

The svmptoms complained of by the patient are not so characteristic 
as in cases of acute smusitia The persistence of a profuse purulent dis 
charge from the nose should alnavs arouse suspicion of a chronic accessory 
sinus dtscasp A unilateral diaelnrge is particularlv characteristic of sinus 
empyema In a good many cases, the process is more or h ss latent and 
the trouUo can be defected only after a careful carcb In cases where 
the amount of discharge is slight it will sometimes form in crusts about 
the nasil orifice of the offev-ted sinus Ilcadachp is charactcnslio of 
chronic sinusitis, espocialh during penodv when there is some obstruction 
to the escape of the «ecretion fiom the sinus or during tho period of an 
acute esaccrhition of the chronic process 

Tho method of procedure by winch the detection of chronic sinusitis 
IS made consists in tho fii t place of an mtranasal PTiminatinn bv means 
of reflected light Purulent secretion found in the no e should arouse 
suspicion of chronic sinusitis The teappearance of pus m the course of 
a few minutes aftu the nasil pas igos have been carefully cleansed is 
proof that tho secretion comes from some reservoir where it has been pre* 
viously accumulating tint is from an aevessorv sinus If tho pus ro- 
ippears under the middle turbinatcil bodv that is in the middle meatus, 
It meins in involvement of the maxilhry sinus or frontal sinus or of the 
anterior ethmoid cills or of all three If the pus reappears between 
the middle turbinated both and the aeptum, it can come only from the 
sphenoid sinus or tho po trrior ethmoid cells In a great many ca es of 
chronic sinusitis the ainmint of ccrction is co slight especially during the 
latent stages, that little or no ocretion is found m tho no e and none 
reappears m a reasonable pcruxl after clean mg Tho second step in 
the examination is to apply the transillumiintion test Should this show 
a distinct shidow over one niaxiHarv smus while the other remains clear 
it should arou t strong suspicion that the sinus is involved and m case the 
Bhadow IS on the side where pus was found to reappeir in the middle 
meatus there is little room to doubt the presence of maxillarv sinusitis 
Not infrequently when the bones are heavy transiHumination leaves one 
m doubt, because of the presence of a shadow over both sinuses IVlien 
on the other hand transillummation shows the ab ence of a shadow on 
cither side we are fairlv safe m concluding that there is no maxillary 
Bums trouble The tran illumination of the frontal sinus is not as a 
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rule conclusive because of tbe frequent occurrence of small amuses uhich 
fail to guo a positive difference on the two sides even when only one 
3111118 IS affected In man^ cases, cspecialK where the sinuses are not 
small, the transillummation will be found so clear as to preclude the pos 
sibility of frontal sinus disea«ie In other cases, too, when the sinuses 
are not small the pre ence of a distuict shadow over one sinus, when 
contrasted with the clear illumination of the opposite side, leaves little 
room to doubt tlie presence of a frontal sums empyema, especially when 
this findin ,3 is combined with the reappearance of pus in the middle 
meatus 

In the casts where the mtranasnl examination and the transillumina 
tion tests do not exeludt the l>0S3ibility of sinus disease, a skiagraph 
should be mide This will be of value in determining not only the 
presence of trouble, particularlv lu the case of the frontal sinus, but the 
skiagraph will also show tlie exact size of the frontal sinus The final 
stop in makinc a positive diagnosis in suspected cases is 1« irrigation of 
the sinus in question Tins method has its greatest use in cases of maxil 
larv sinus inftction The irrigation is actomph«hed bv cathctenzing the 
normal opening in the middle meatus or by puncturing the nasal wall of 
the sinus in the middle or the inferior meatus If pus is washed from 
this sinus and reappears again in the middle meatus it must como from 
either the frontal sinus or anterior ethmoid, or from both Irrigation 
of the frontal sinus is not so simple and cannot alwajs bo accomplished, 
even after tho anterior end of the middle turbinated bodj has been re- 
moved If pus reappears in tbe middle meatus after irrigation of both 
maxillary and frontal simi<es it can come only from the anterior ethmoid 
cells Irrigation of the aphcnoid smtis is more roadilv earned out 

This preliminary discussion of the detection of chronic sinusitis avill 
help to clanfv the prohlems one encotmters in relieving these conditions 
Not infrequently a tooth abscess has been the starting point for a chronic 
maxillary smiasitis which in turn lias infected tho other sinu'ea on that 
side It is important in such cases that the offending tooth be properly 
taken care of first of all The pnmarv factor m the anccessful treatment 
of mo t ca^es of chronic sinus disease is to secure adequate drainage and 
aentilation of the sinus This aecomphalied, the condition often tends 
to heal without further treatment In the case of the maxillary sinus, 
this drainage can be accomplished by making a sufficiently large opening 
either in the middle meatus in the region of the na«al fontanel, where 
tho most fragile part of the nasal wall of the sinus is found, or under 
the inferior turbinated bodv A large permanent opening made in this 
way IS l^^ually sufficient to bring about a cure of chronic maxillary smii 
sitis The operation mnv be followed by daily irrigation with i warm 
normal salt solution through the opening into the sinus This the patient 
can be taught to carry out hv himself for a few weeks until the patho- 
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logic secretion has disappeared In intractable cases a more radical opera 
tion may be called for Tina consists of making an incision under the 
upper lip and lifting the periosteum over the anterior ivall of the smu*’ 
This •wall 18 then removed and a greatly thickened mucous membrane m 
the sinus curetted awaj The operation is completed bj making a largo 
permanent opening into the infe lor meatus of the nose 

The cure of chronic frontal sinusitis is undertaken in the same -way 
by securing adequate drainage into the nose Since the frontal sinus 
disease is usually complicated by a more or less extensive involvement 
of the anterior ethmoid cells the first step in seeunn^, dr image for the 
frontal sinus is tho removal of the anterior part of the concha media, 
followed hy a partial or a complete exenteration of the ethmoid cells, 
depending on the extent to which thev appear to be involved Finally 
an effort is made to increase the size of the nasofrontal opening Con 
sidenng the relation of the ethmoid cells to the orbit and to the cribriform 
phte it IS evident that operations in this region should bo undertaken 
only by those who have made a most careful study of the regional anatomy 
of this part and are also perfectly familiar nitli the technic of mtra 
na«al operations This operation for «ecuring better dmnage from the 
frontal sinus may be followed by regular daily irrigation of the sinus 
tMth a warm normal salt solution This too as x mle the patient can 
acquire the ability to carry out at home Many cases of chtonio frontal 
sinusitis go on to a perfect recovory after this treatment has bein carried 
out In other cases the trouble persists because of permanent altera 
tions in the membrane lining the sinus usually m the form of pohpoid 
degenerations which are sometimes found completelv filling the cavity of 
the sinus The disfigurement more or leas marked which is certain to 
result from the scar of an external operation on the frontal sinus is a 
contra indication to this procedure, except m niiu«ual ca«es where, after 
every effort has been made to secure relief hy drainage through the mtra 
nasal route the severe pain continnes or svmptoms of an intracranial 
extension appear 

The radical treatment of chronic empyema of the ethmoid labyrinth 
or of tho sphenoid sinus is much simpler This consists m the exentera 
tion of the ethmoid cells and the resection of the anterior wall of the 
sphenoid sinuses "Both of thew operations me non feasible and are 
earned out intrana^ally hy the spiuali t skilhd in the tcchnic of this 
sort of work Sometimes it is not feasible to accomplish the complete 
exenteration of the ethmoid lahyriiith at one sitting and in the«e cases 
repeated sittings require a great deni of perseverance both on the pirt of 
the patient and of the surgeon to search out and drain all infected cells 
Even a small concealed pocl et of pns in such eases mav constitute tho 
focus for tho persistence of a rao«t sennus srstcmic infection 

The results obtained in the treatment of chronic nasal sinusitis mav 
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be gximmed up as follows Bj sccunng adequate dnimgo by intninsal 
operations most ca«os can be pcnnanentlv cured The sinus most likeK 
to persist in discharging pus m spite of this trcitmont is the frontal 
sinus, and here the advisability of an external operation is particularh 
contraindicated bceausc of the conspicuous scir which must result In 
those cases where by mtranasil siirger^ we fail to bring about a definite 
cure of frontal sinusitis, this treatment affoids m most instances relief 
from the chief svmptoms complained of, namclv, frontal pain, otca 
sioned bj the obstruction to the outflow of pus from the sinus The com 
pletc elimination of foci of infection from remote ethmoid cells presents 
great difficulties and these maj be met with when an external operation 
is undertaken as often os when one relics upon intrmasal Burc-orv The 
complete eradication of chrome foci of infection, therefore, m cases where 
thesL are suspected of causing svstenuc disease may not ilwajs be cntirelj 
feasible, especially where such foci aro located in remote ethmoid cells 
or 111 the frontal sinus 

Hyperplastic ilthmoiditis — In connection with chronic acccssorv 
smus disease mention should be mado of the condition of polypoid do 
generation of the mucous membrane lining the ethmoid cells, as well as of 
tho membrano about the nasal orifice of these cells, especially of that coTCi 
mg the uncinate process m the middle ni«.ntHS This fonn of ttlimoiditis 
is not primarily a suppuratnc disease It is not uncommon, however, for 
a subsequent infection of the ethmoid, sncli as frcquontlj occurs from an 
attack of influenza, to produce a suppurative condition which, because of 
the impaired drainage occasioned b} the presence of polypi, is very prone 
to become chronic This condition of poJj poid degeneration of the ethmoid 
seems often to be predisposed bv the presence of an anatomical variation 
whereby the normal ventilation and drainage of tho ethmoid cells are 
readily impaired A large percentage of the cases occur in patients where 
the concha media is wedged so tightlv l«ctwcen the septum and tho outfr 
nasal wall as to practically close the middle meatus, into which the chief 
ethmoid cells open The anatomicil relation is such that but a slight con 
gCbtion of the mucosa of the nose is required to close tightly the openings 
of the cells The symptoms observed in these cases, particularly m tho 
earlv stages arc chiefly attacks of sneezing associatid with a profu e 
watcrv nasal discharge There may be at tunes a sensation of fullness oi 
pressure between the eyes The voice often lacks its normal resonance 
]ust ns occurs frequenth in acute coryza *^iier or later in a great many 
of the oases distinct symptoms of asthma develop Indeed, it is rather the 
exceptional case of asthma where distinct evidence of n Inpcrplastic 
ethmoiditis cmnot be detected A casual examination of the nose verv 
often fails to diseoicr this condition, for the reason that an inspection of 
the middle meatus is interfered with becansc of the anatomical condition 
described above and by the time the polvpi begin to make their appcarant<- 
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from under the concha media the change m the ethmoid cells is alreadj of 
lon^ standing In uch cases, 'where because of the symptoms one is led 
to suspect a hj perplastic ethmoiditis it is neccbsirv hi means of a long 
I'laded nasal speculum (a Killtaii speculum), to prv open the middle 
mcatiib m order to detect evidence of bc^nnmg polypoid degeneration 
The condition is of course a chronic one and there is no tendency for a 
spontaneous recovery In the early tages the improved ventilation of tho 
ethmoid etlls, accomplished b'v the resection of the anterior half of the 
concha media seems often to be sufficient to bring about a cure In the 
later stages only the complete eventeration of the, ethmoid labyrinth by 
a radical intraiiasal operation will be of permanent value These opera 
tions bring relief more frequently of the strictly nasal symptoms than they 
do of the as ociated asthma Failure to cu>^ the asthma m some cases 
mar depend upon our inability to accompli h such a complete exenteration 
of the ethmoid cells as to prevent the recurrence of polypi 


EPISTAXIS 

In the treatment of epistasis or “nosebleed,” it is of tho utmost 
iniportaneo to determine the causal factors A careful examination with 
a good light and nasil speculum should be made The traumatic varieties 
will call for topical applications The simple dome tic methods of relief 
such as holding the hands above the held, the application of ice to tho ale 
and root of the nose mar be sufficient As tho majority of simple cases 
come from a rupture of the •eptal artery at Kes«olbach s spot, a short 
distance nithin the vestibule a cotton tampon inserted and resting over 
this area uith pressure from the outside will promptly arrest an ordi 
nary hemorrhage The tampon may be saturated with adrenalin chlorid 
(1 1,000) or cncam and antipinn (each 2*/, to t per cent) by peroxid 
of hydrogen or thromboplastin In every case that is not relieved by these 
simple methods the blecdin,. point "ibould be found and treated The 
habits and constitutional dy crasia of the patient must bo carefully 
studied 

In atheromatous subjects or those with high blood pressure epistasis 
IS often a safety valve of nature that may prevent impending disaster in 
a more remote region of the body WTien the bltedmg from the «eptal 
artery or from granulations on the turbinate bodies is evcessive or recur 
rent the application of trichloracetic acid the nitrate of liver stick or the 
gilvanocantcrv point (applied and removed at red heat) will give prompt 
results Mhen the ethmoidal aitenes are bleeding, a bi«muth or iodoform 
gauze tampon to the roof of the no e will proyc succissful 

If the anterior method of nasal tampon is cho cn it is essential that 
either dressing or na«al forceps with fine blades should be u«cd, and strips 
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l>e summed up as follows By socurmg adequate dnmage by intrauasal 
operations most cases can be permanently cured Tbe smus most likely 
to persist m discharging pus in spite of this treatment is the frontal 
smus, and here the adnsabiJity of an t'rternal operation is particularlj 
contra indicated because of the conspicuous serf avlncb must result In 
those cases where by mtranasal surgery ave fail to bring about a definite 
cure of frontal sinusitis, this treatment affords m most instances relief 
from the chief saTuptoms complained of, nanacl^, frontal pain, occa 
sioned by the obstruction to the ontflou of pus from the sinus The com 
plete elimination of foct of infection from remote ethmoid cells presents 
great difficulties and these may be met with when an e'tternal operation 
is undertaken as often as when one relits upon intrinasal surgery The 
complete eradication of chronic toei of infection, therefore, in eases wlicro 
these are suspected of causing systemic disease mav not always be entirely 
feasible especially where such foci are located in remote etbmoid cells 
or in tbe frontal ainns 

Hyperplastic Ethmoiditis — In connection with chronic accessory 
smus disease mention should be made of the condition of polypoid de 
generation of the mucous membrane lining tbe etbmoid cells, as well as of 
the membrane about the nasal orifice of these cells especially of that eovei 
ing the uncinate process m the middle meatus This form of ethmoiditis 
IS not primnnly a snppuratiic disease It is not uncommon, however, for 
a subsequent infection of the etbmoid, such as frequently occurs from an 
attack, of influenaa, to produce a suppuritive condition which, because of 
the impaired drainage occasioned by the presence of pohpi, is very prone 
to become chronic This condition of polypoid degeneration of the ethmoid 
seems often to be predisposed bj tbe presence of an anatomical variation 
wherebj the normal ventilation and drainage of the ethmoid cells are 
readily impaired A large percentage of the cases occur in patients where 
the concha media is wedged so tightly bttweeii the 'eptum and the outer 
nasal wall as to practically close the middle meatus, into which the chief 
ethmoid cells open The anatomical relation is such that but a slight con 
gestion of the mucosa of the nose is required to close tightly the opcuings 
of the cells The symptoms observed in these caoes, particularly m tho 
early stages, are chiefly attacks of sneezing associated with a profust 
watery nasal discharge There may be at times a sensation of fullness or 
pressure between the eyes The Toice often lacks its normal resonance, 
just as occurs frequentlj in acute corvza Sooner or later m a great many 
of the cases distinct sjmptoms of asthma deyelop Indeed it is rather the 
exceptional case of isthma where distinct cyidencc of a hyperplastic 
ethmoiditis cannot be detected A casual examination of the nose very 
often fails to discover this condition, for the reason that an inspection of 
the middle meatus is interfered with becaure of tie anatomical condition 
described above and by the time the polypi begin to make their appearance 
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prove the general physical condition and to prevent the chemical changes 
which iinhealthv secretions undergo It is only hy the utmost diligence 
that sltisfactorj results may be obtained 

The patient should be in°.tructcd in the use of the antiseptic alhaline 
solutions such as Seiler’s and Dobell s oliitions, or compound antise ptic 
powder (IT S P) It is often necessary to soften the crusts with vaselm 
or liquid petroleum before the cleansing wash is used Tbis routine on 
the part of the patient should be followed b^ efforts to prevent effective 
crust formation and its decomposition Internal administration of the 
lodid of iron, cod liver oil, phosphorus, strychnin, or arseme will bo fre- 
quently indicated Plenty of outdoor life and cverciso with f^oml nour 
ishing food should be ordered (see Atrophic Rhinitis) 

The special tri atment of this disease offers raanj different plans and 
agents under the theory of the infective character of ozena The hypo 
dermic wse of antidiphthentic scnim has been propo'ed and highly recom 
mended by Gradenigo The duration of treatment vanes from thirty to 
sisly eight davs during which time 5 000 to 48 000 units of serum wore 
employed Perhaps the most efficacious local application is a 2 per cent 
solution of creolm followed by icbtbvol 20 to 50 per cent and a mixture 
of lodm and oil of cloves iMassage and electricity are beneficial methods 
of treatment In some cases the stimulating effect of lodin gr 48 
potassium lodid 10 gr , water 1 ounce, glvcerin 1 ounce is followed 
by improvement 

Tht hypodermic injection of lodm is highly recommended This may 
he given in the 5 to 10 to 20 per cent preparations m almond oil (lode 
lame) The stronger preparations an more or Jess painful A spray of 
biehlond of metcur. , 1 3 000 is an cvcellcnt medicament in cases that 
are poaaiblj luetic in origin Remarkable results ha\o b*H;n claimed b\ 
Horn of San Francisco from the use of a \accino prepired from the 
isolated infecting microorgimsm which he claims is the ttiologic factor 
Thorough surgical attention to the pathologj of the sinuses must not be 
neglected 
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of gauze, ^ inch m width, passed well back into the posterior portion 
of the nasal canal, followed by others until firm and uniform pressure is 
effected The gauze maj be saturated with suprarenal extract, or dusted, 
if necessary, with tinnogallie acid powder The use of Monsel s solution, 
chlorid of iron, or other powerful astringents is n method of last resort, 
but objectionable on account of forming hard clots 

In severe postoperative epista'^is, or in persistent hemorrhage after 
the simple methods hive failed, it maj bo necessary to use a posterior 
tampon This is prepared from cotton or gauze bv trimming and rolling 
a suitable piece to a size that will enter the posterior opening and not 
easih pass forward into the nasal pas'.age It should measure for an adult 
about 11/4 inches A string should be passed around the middle of 

the tampon, leaving two long ends A small «oft c itheter should be passed 
tlirough the bleeding side into the pharjn^, where it is seized with a long 
forceps, and the cord drawn out of the mouth cavity One of the free 
ends of the string 13 tied firmly to the catheter and the latter withdrawn 
through the nasal passage while the tampon is forced gentlv into the 
posterior opening by the index finger of the free hand The ends of the 
strings from the no e and mouth are then fixed with adhesive plaster 
Internal medication especially indicitcd in cases of renal or cardiac 
(vascular) di«ease attended by higb blood pressure This may be accom 
plishcd bj the u«e of tincture of aconite in drop doses of 3 to 6 drops 
at once Nitrogljcerm (gr 1/100) bjpodermically will act promptly, or 
tins preparation may be given everj half hour for three or four doses 
If the blood pressure is low tincture ot diijitahs (rnimms 5) every hour for 
three doses, or camphor, or ammonia, will be mon, beneficial When the 
hemorrhage is continuous or profuse, Lvdrastmiii hjdrochlond (gr ^) 
or stypticm (gr 1/3) hvpodcrmicallv may be efficacious In persistent 
cases due to hemophilia anemias or allied disorders the hypodermic uso 
of antitoxin or freshly prepared horse serum is of value Calcium lactate 
m 15-gr doses hourlv, bv raising the coagulation point, ma\ bo necessary 
Gelatin m large quantity has a similar influenct The use of ergot is 
Am«cientific and harmful from the fact that valuable timb is lost There- 
fore a more suitable remedy must be chosen In recurrent and persistent 
epistaxis the presence of postnasal niceratioii or a tumor, or the possibility 
of pulmonary hemorrhage^ mu'?! be eliminated 


OZENA 

While eomparativelv few cases of recovery from ozena arc reported, 
yet in the majority of eases it is poS'sible to outline a plan of treatment 
that will afford great comfort and temporaiy relief This plan should 
always begin with thorough cleansing of the parts It is important to im 
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mixture la added to a pint of boiling water and placed in the inhaler or 
pitcher The medicated steam la inhaled as hot as possible for fi\e to 
ten minutes This maj he. repeated at hourly intervals Oil of eucalvptus 
la the proportion of 1 ounce to the quart of water ma^ be used in the 
same manner or boiled over a spirit lamp 

Oleum terebmthina oleum pmi, and oleum junipen are also to be 
recommended, to be used in tlie same wa^ the larvnx is dry and a 

ticklin^, sensation with a short frequent cough is present, then tartar 
emetic in careful dosage is indicated This maj bo administered pleas 
antly to adults m tho following prescription 

IJ Antimonu et pota sit lartratis 
Tincturm ipccaiuanha et opii 
Liquoris potassu atratis 
Sig 01 every two bouts 

Some of tho various lozenges that contain acomonium chlond or men 
thol and camphor arc verv acceptable In very jonng children a powder 
containing to 1 gr ot tincLonm with 1/12 gr of ipecac will often give 
great rdiet The cough m adults may I© relieved with heroin gr 1/12 
to 1/24 

Loeal Treatment --The upper pj sages should ho cleinsed with a 
spray or irrigation of warm normal salt solution Dobell s or the Seiler 
solution may bo preferred An attempt should ho made bv every prac 
titioner to eliminate from use a vast list of proprietarj preparations which 
arc to be found on the shelves of the laitv and which are used to tho 
detriment, many times, of the delicate uasal mucous membrano of the 
patient The therapeutic properties ot these solutions are generally 
bised upon tho ingredients of the original solutions of cither Seiler or 
Dobell Alanj of these proprietary solutions are eomoounded of inferior 
materials ind of a strength (of solution) that is uot onlv harmful but 
frtqncnth permanently mjiinoiis The choice in the U S P of salt, 
Dobells or Seilers solution, Pulr Antiseptic Comp, etc, is amply suffi 
cient to fulfall all iinlications 

\n inhalition '’pnv of menthol and camphor gr ii to the ounce 
in albolciic is valmbl'’ and soothing cspcciallv in the dry stage of tho 
attack lo use the sprn cffcctuallv the anterior portion of the tongue 
is to bo wrappid with a piece of gpuzc, then extended and held by the 
pUicut while the alu of the nose arc compressed bj the operator to 
prevent nisal respiration The patient now inhales and exhales while tho 
spriv 19 continued B\ this method the mucous membrano of the lannx 
13 more qiiicklj and thorouglih treated A down sprav, consisting of 
alum (gr x), acid carbolic (gr ii) glvctnn (1/ ounce) to i/_ ounce of 
wafer maj bo applied diretth to the larj-ux with benefit Strong 
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EARYNQITIS 

Acute Laryngitis — Prophifhctic ami Internal Treatment — The pro 
plulictio mid intorml trcTtmtiit of ncuto lirMigitis, or nente Inrvngcil 
catnrrh, lias much m common uith ncutc inflimnntion in tiio iinsal pis 
sages, nasoplnrjiiT, and pli-imix Tlic iiat of nspiriii and Dover s pouder 
(in 3 to 5 gr dosige) la bciichtnl and comforting The use nf tlit voice 
should be forbidden, as rest is an esscntinl measure, cspccnll} at the 
outset or early stage Advici. in this rtgird must bo firm, us rest will 
decidedly favor other abortive mcisnrcs Die upper rcspintory cavities 
•diould ho examined, as acute larviigitis is rarelv the primarv affection, 
nevertheless the attending acute mflammJtiou should ri.ocivc equal attou 
tion Small and frequent doac> of tmeture of aconite root, 1 to 2 
minims every hour until the eoiistitutioual effect is noted, will often 
relieve loovl congestion and the pvrixia If pini lie prominent aspirin 
often gives prompt relief It ina> be ndniinisteied in rheumatic subjects 
together with salicin In maHnal di!>tnct3 the addition of qninm is 
advantageous The earl> use of calomel in l^lOgr dobcs until fen or 
fifteen art taken is advised This should be followed by the usual siline 
in the inoriiing The cold compress over the larynx, covered with an oiled 
silk pad, IS grntcful to many patients The icc collar or Loiter coil may 
bo adopted if convenient However, the danger of additional congestion of 
the parts after continued hot applications tail es tliem of doubtful utility 
A room saturited with moist soda steam is gritcful and comforting 
A croup tent may be improvised and supplied with alkaline steam (soda 
bicarbonate, 1 ounce to a quart of v\atci) from a kettle to which a piico 
of garden hose has been attached to the spout Various steim inhalers arc 
in the market A pikhcr of boiling water with a cornucopia of paper 
placed over it ns an inhalei: affords a satisfactory method of supplying a 
jncdiev?bd vapor A fnvorito and iiaefnl formula is menthol, gr ii, 
tinct benzoin comp, *^3, tiact opu comp, ^ss A tenspoonful of tlio 
20 
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strength of zinc chlond gr x to 1 (0 C to 3 0 gm ) , iiitrato of silver, 
gr V to XXX (0 3 to 2 0 gm ) anr'fol, 10 to 50 ptr cent mav be intro- 
duced into the larvnx with benefit Laryngitis resulting from recurrent 
infection «hould have proper «nrgical trcitmcot for adenoids, tonsils or 
acci ■501^ sinu«i« according to the foci of infection pro ent 

Edematous Laryngitis — Fdema of the Inrviix requires active treat 
ment b\ a brisk cathartic of calomel followed hv magnesium sulphate or 
elattnum, gr % Alkaline steam inhalations hot astringent garglts a 
mustard countci irritation over the larviiT, followed bv ice-bags to the neck, 
should be ordered at onct If the patient is svphilitic and potassium lodid 
has been administered it should be discontinued immediately as this drug 
greatly aggravates the condition of gome patants A sprn\ of adrenalin 
(1 10 000) through the nose and into the larnix nia\ temporanU relieve 
Its use IS attended howeaer with the danger of reactionary swelling 
IVhen edema follows the entrance of a foreign body or after bron 
ehoscopy or the reraoMil of an intubation tube theu e of codem or Dovers 
powder to allay the restlessness mav lie aahialle Piloeorpm is favored 
b\ some, but its depressant effects sbouU be considered 

This condition is usuallv a cociatcd with 8^stcm]c di'cise such as 
saphilis, tuberculosis mvxcdcma, caremomn, bulbar piral\«i8 or cardiac, 
renal, and hepatic disorder, and appropriate diagnosis and general therapy 
are required If the edema docs not respond to the simpler measures and 
c^ano8l8 intervenes seanficatiou of the affected region of the larvnx 
should be •undertaken A 20 per cent solution of cocoin should be spriaed 
or applied oier and into the Imnx and the excess swallowed Scirifaca 
tion should be performed under the direction of a lanim^al mirror and 
reflected light A laryngeal knife is chosen preferably for the purpose 
Ichthyol (30 per cent) mav then bo applied The resulting liemorihage 
and transudation arc usuilh beneficial If the dyspnea continues and 
urgent symptoms develop scanhcition could be repeated with a guarded 
bistoury under direction of the index linger 

In great emergency intubation or tracheotomy must be perforraed 
The former operation is often difiicult If one or two trials are not sue 
ce sful tracheotomy should be performed without delay 

Spasmodic Larymgitis — Fil o croup laryngismus stridulus or spas 
midic croup requires prompt diffirenhil diagnosis In children subject 
to attacks, adenoids, hypertrophied tonsils and elongated inaili may re 
quire operation V cold sponge over the chest, neck and region of the 
larynx may be valuable Gaatro-intestinal disturbances should be avoided 
by eirefully selected diet During an attack treatment directed toward 
reUxation of mu cular spism must he administered A bot bath and a 
tcaspoonful dose of syrup of ipicac are favorite and efficient household 
remedies A\ine of antimony (1»» drops) or antimony and ipecac 
(aa gr 1/100) every fifteen mmntes until emesis results may be given a 
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astringents should lx; u<>ed onlj CTceptionall> Temporary relief maj bo 
obtained bj a laryngeal spraj of adrenalin 1 10,000 

111 children, ui whom ctlcma dcaclops freiptcntlj, a doso of tiirpcth 
mineral or sjnip ipecac, used as an emetic, together with a prompt 
steim mhalitioii, will afford suitable means of iclief ' 

Intnla’W'ngeal applications are of benefit in the subacute stage, as 
argjrol, 20 to 40 per cent, or 'tiumnol, 20 per cent Spisins of the glottis 
mav proio annojing, and dangerous in some cases Anodvnes such as 
berom, eodein, or opium, bj mouth or liipoilcrmicillv, will promptly 
nllaj the nervous phenomena m such cases Intubation, or even trache- 
otomv, maj be necessary in rare occasions 

It is important to adopt even tlicripeutic mcasuro to mamfam and 
preserve the general good condition of the patient Eceonstructive or 
nerve tonics, such as mix vomica and strjclimn, with qmnin and iron, are 
frequently indie itcd The use of alcohol and tobacco should he prohibited 
dimng an attack. 

Chrome Laryngitis — This condition may appear ns a hvpertrophio, 
a subglottic, or a pachydermatous variety Iho hypertrophic form may 
exist with chorditia nodosa, fimiharly known as ‘ singcPs nodes,” and 
usually located at tho junction of the anterior witli tho middle third of the 
vocal cords The various forms of svstemic disease and focal infection 
must be investigated and treated accordingly Tho value of a vvarm, dry 
climato must bo considered, but recommendations must bo based upon 
tho financial and general condition of tho patient, the age, and possibilities 
of travel, etc Conditions causing nasal stenosis and pathologic areas of 
hvperplastic gland tissue mmt l»e surgically removed Attacks of indigcs 
tioii, gout, rheumatism and syphilis should bo modified by proper systemic 
treatment and the removal of foci of infection In cases that develop nodes 
a SIX months rest is ncce sarj Tho uso of alcohol and tobacco ■should be 
forbidden Internally, potassium io<lid, 10 to 15 gr (0 6 to 1 0 gra ) 
t 1 d may bo given witli caution to assist in the absorption of hyper 
plasia Locally, tho uso of caustics or astringents is frequently indicated 
The former should bo applied bv the skilled specialist of cxpencnco only 
The fused nitrate of silver or the galvanocautcry may he the methods of 
greatest usefulness Locallv, laryngeal sprays of alumiiol, alum, or 
zinc, preceded by a spray of Seiler’s solution, aid m giving comfort to 
tho patient They arc of no curative value Ihc same mav ho said for 
oil spravs, such as menthol and camphor in nlbolene Laryngeal appli 
cations should he made with great caro and onlv with a reliable instru 
ment, as the Jlackonzie, that will hold firmly tho proper sized cotton 
pledget The excess of solution must he carefully removed Increasing 

‘In most ca ea in children the ailministratlon of bromid of potassium is promptly 
followed by relief in spasmodic croup whether due to Urjngitia or a purely nervous 
Tnechan ism — Editor 
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croup tent with an open umbrella and a sheet The vapor of slaked Iimo 
mav be substituted for steam of alkaline water or alternated with it 
\\ hen these methods of treatment are incntBcicnt to ^ellc^e an increasing 
dyspnea the indication for intubation or tracheotomy must be considered 
and prompth adopted The former operation should he chosen, if pos 
sible because it is quick, painless, and ^cient Antitoxin and intubation 
will save four out of evera five cases m the later stages of asphvxia Con 
\ ale^cence w ill be favored by full do es of tmet fern chlor , well diluted 
with ghcenn and water 

Chronic Atrophic Laryngitis — Laryngitis sicca, or chronic atrophic 
laryngitis usually attends similar manifestations in the upper air passages 
Pilocarpm in 1/10 gr dosage, three times a daa, ba aiding general glandu 
lar attiMtj, may pro\c of scnice Phosphorus (gr 1/100) m oil, in 
capsule or lodid of potn«sium are also indicated ^STien a laryngeal spray 
is used the patient should hold the tongue with a piece of gauze between 
the thumb and index finger The operator then holds the nose, and deep 
inhalations are taken The use of a menthol (0 30 gm ), albolene 
(30 00 c c ), Dobell s solution as a down spray can be used to tlie larynx 
and proves grateful Of the local applications 5 to 10 per cent oleum piois 
or argjrol (60 per cent) or icbtb\ol (20 per cent) are most efficient 
Numerous remedies have been advocated, such as inhalations of ben 
zoinated steam, applications of (2 to 6 per cent) thvmol in petroleum oil 
camphor (5 per cent) in oil, zme sulphate (1 to 3 per cent) When the 
trachea is inrohcd intratracheal injections of menthol guaiacol, and 
camphor in olive oil avill prove beneficial Good results cannot be obtained, 
however without careful treatment of the upper passages at the same 
time (see Atrophic Bbimtis) Uypodermics of tho green citrate of iron 
have a useful tome action 
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Treatment may be clas ified as prophvlactic Ingicnic, climatic, spe- 
cific 8%mptomatic local surgical, and general There is a popular belief 
among the laitv that so-callcd catarrhal affections of the nnsc, throat and 
larynx lead to tuberculosis It is exceedingly difficailt to proae the scien 
tific truth or falsity of this assertion It must be remembered that the 
lar%Dgeal tuberculosis is practically always an infection secondary to a 
pulmonary focus 

The prophylactic treatment of tihis affection is grouped around our 
conception of that avbich will best promote immunity This mvolyes the 
problem of the fight against infection and the predisposing factors of 
heredity 

Prophylactic treatment is particularlT the field of the family phvsician 



24 DISEASES OF THE LARINS 

two >601 old child Turpeth mineral (gr n) was formerl^y used bj many 
practitioners, but tno fatil eises reported by McPhedran proved the 
danger possible from its use Antimony may produce depression, and not 
more than three doses should he ^*'^0 

Alkaline steam inhalation 13 useful from a croup kettle or inipro\i<icd 
apparatus Tincture benzoin compound with paregoric (equal parts), a 
teaspoonful to a pint of hot avater, offers a soothing inhalation Poultices, 
stupes, or antiphlogistic preparations are littiehcial, but the child must 
remain indoors for <ie\eral di>s if they arc used 

The attack is liable to recur on succeeding nights unless an anti^pas 
modic or sedative, such as Doxrs powder or antipvnn, is given The ad 
niinistrition of the bromid of <todium or of potacsium may render all other 
medication unnecessaiy, except locil ipplications Plenty of fresh air 
should be allowed, unless the atmosphere is damp and cold Calomtl and 
milk of magnesia may be prescribed with advantage the day following an 
attack, or an enema of soapsuds and water mav bo ordered at the first 
visit If nutrition and vitalitv are lowered, careful regulation of tho diet 
and tonic treatment are recoramended In adults when tho spasmodic 
attack IS chitfly nervous a hypodermic of morphin (gr l^) will afford 
prompt relief This medication should not be repeated, and it is unwise 
to inform the patient in regard to the drug or dosage used 

Membranous Laryngitis — It has been C3t\bhshe<l after much di«cus 
fiion and eTperience that membranous croup must be considered (and 
treated) as a Ivlebs Loeffler infection Therefore antitoxin in full dosage 
(8,000 units) must be given at the earliest possible moment This axio- 
matic practice is so important that no tune should he lost in administering 
this specific, even if a doubt of the diagnosis exists m the mmd of the 
practitioner We know that death occurs rapidly from mechanical ob- 
struction of the larynx and not from absorption and the greatest haste is 
imperative, especially in children of the so called cronpy at,e Treatment 
should be initiated with a brisk calomel pur^,© followed by milk of mag 
nesia. A culture will give valuible information in regird to the vanetv 
of microorganisms present This culture may be taken quickly from the 
epiglottis and arytenoid region by bending the platinum loop or cotton 
carrier to a proper angle It is unwise to use strong emetics in this form 
of croup, as the depressant effect is often marked and the stomach becomes 
quickly deranged Cold compresses, r better the ice collar, will be found 
agreeable and serviceable throughout the attack The inhalition, almost 
continuously, of steam from alkaline water is indicited from the onset 
An albolene sprav containing menthol is soothing to the larvnx and allays 
the painful and dry condition of the membrane Calomel sublimation may 
be advantageously used Ten to 15 gr (0 6 to 1 0 gra ) of the pure 
powder may be incinerated slovvlv on a hot shovel or on a piece of metal 
held over an alcohol lamp Inhalation is facilitated by constructing a 
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croup tent with an open umbrell'i and a sheet The vnpor of slaked lime 
maj be sulistitutcd for stcjin of 'ilkaline water or alternated with it 
'\\ ben these methods of treatment are lusiifficicut to relieve an increasing 
dyspnea the indication for intubation or trachcotomj must be considered 
and prompth adopted Tht fonnor operation should be chosen if pos 
sible, because it is quick, painless and efficient. Antitoxin and intubation 
will save four out of every five cases in the later stages of asphwia Con 
valeacence will be favored bv full do&es of tinct fcrri chlor , well diluted 
with glvcerm and w ater 

Chronic Atrophic Laryngitis — larvugitis sicea, or chronic atrophic 
Ian Dgitis usualh attends similar manifestations lU tho upper air passages 
Pilocirpm in 1/10 gr dosage three timis a day, by aiding general gUndu 
lar actiiiti raai proie of senice Pliosphonts (gr 1/100) m oil in 
capsule, or lodid of potassium, are also indicated ^ hen a larvngeal spray 
13 used the patient should hold tho tongue with a piece of gauze between 
the thumb and index finger The operator then holds the nose, and deep 
inhalations are taken The use of a menthol (0 30 gm ) albolene 
(30 00 e e ) Dobell s solution as a down spray can be used to the larynx 
and proves grateful Of tho local applications 5 to 10 per cent oleum piois 
or argyrol (viO per cent) or ichthyol (20 per cent) are most efficient 
Numerous remedies have been adiocatcd, such as inlialations of ben 
zomated steam applications of (2 to 5 per cent) thymol m petrohiim oil, 
camphor (6 per cent) in oil, zinc sulphate (1 to 3 per ecut) When the 
trachea is involved intratracheal injections of menthol guaiacol, and 
camphor in olive oil will prove beneficial Good results cannot be obtained, 
however without careful treatment of the upper passages at the same 
tune (see Atrophic Rhinitis) Hvpodennica of the green citrate of iron 
have a useful tonic action 
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Treatment mai be classified as prophylactic, hvgionic, climatic spe 
cifie symptomatic local surgical and general There is a popular belief 
among the lait\ that soialled catarrhal affections of the nose, throat and 
larynx lead to tuberculosis It is exccedin^jly difficult to prove the seien 
tific truth or falsity of this assertion It must be remembered that tho 
larvngeal tuberculosis is practically always an infection secondary to a 
pulmonary focus 

The prophylactic treatment of thia affection is grouped around our 
conception of that which will best promote immunity This involves the 
problem of the fight against infection and the predisposing factors of 
heredity 

Prophylactic treatment is particnlariv the field of the family physician, 
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who becomes noccssanlj a student of a predisposed indmdual If the 
treatment by fresh air, sunlight, forced feeding, and carefully directed 
oxcrcist his an> curati\e \alue during the progress of the disease it must 
m all certamta ha\e untold \alue along prophylactic lines 

Children who hear the cartnaidis of tuberculous heredity, who are ex 
posed at home to infection, and who shoav well defined signs of latent 
danger, should receue the timely adaicc of the family physician as to 
occupation habits of life, diet, and general hvgicne It is recognized that 
the difiicnlties of good results art extremely numerous among a class of 
indiMduals who take unkindly to discipline, but the problems of pre- 
vention cannot be solved without early diagnosis by the medical profession 
and painstaking care of the subjects under exposure 

The hagienic treatment requires proper clothing sufficient hut not 
too frequent bathing digestible and nourishing food, out-of door life with 
properh \entilated or open air sleeping apartments Coal gas, air laden 
with organic matter as found in our cheap theaters and public halls, tho 
use of tobacco, ico, and alcoholic drinks are irritating to these lesions The 
use of the voice in larMigtal phthisis should be prohibited or moderated 
This rule of rest or exercise is as important m laryngeal invoUement as in 
the pulmonary varittas 

The influence of climate is well recognized by the profession and laity 
In laryngeal infections that complicate a far idiancexl pulmonary involve- 
ment ad\ ice to remain at home is much more valuable than a rccommen 
dation to seek some indefinite place in the western countrv Far advanced 
tuberculosis should be fought at home, and no patient should be allowed 
to seek new environment without sufficient financial resources Usuilly a 
warm moist climate improves tho inflammatory and catarrhal condition of 
the larvnx but as the pulmonary lesions do better in a drv, warm climate 
with altitude it is advisable to study tho condition and, when possible, 
recommend sanatorium treatment in New llexico, Arizona, or selected 
parts of Southern California It is essential that medical upcrvision 
should bo obtained for each patient, and the family phv sician or specialist 
who firmly believes that climatic treatment offers for Lis special patient 
something of genuine benefit should direct him with great care to some 
competent practitioner or chief of a sanatorium m the region especially 
indicated When the local lesion is m the early stage, these patients do 
well at a considerable altitude (6,000 feet) 

llany eases under careful supervision improve satisfactonlv m the 
lower altitudes — below three thousand feet — at which place they must 
receive the full benefit of all therapy other than climate Discomfort and 
distress are increased during the wiud and dust storms of somo of our 
favorite Colorado and New Mexico resorts 

Some remarkable arrests and cures have been obtained among laryn 
geal and pulmonary patients scut to an altitude such as Silver City, New 
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llexico, about six thousand feet In this rcoion the altitude is plajed 
agiiubt the latitude, resulting in cool or cold nights with -wana or hot 
da^s 

Patients with tuberculosis of the upper air tract without much pul 
monnry invohtment will improii, and obtain great comfort from an ocean 
TOj age to the Riviera or Egypt 

The numerous specifics that haic been brought forward from time to 
time for the cure of the various forms of tuberculosis haio filled to estab- 
lish the claims made for them Skepticism and therapeutic nihilism are 
unjustifiable however as u efulness may ho found for many of the reme- 
dies, m selected cases Unfavorable n suits in therapeutio procedure m 
tuberculosis of the upper tract are largch due to the fact that manv of 
these minifcstations, and the larvngoil forms m particular aro almost 
luvanablj attended b\ pulmonarv infection of more or less virulence In 
a large experience during twenty five years the writer has not seen a case 
of pnman laryngeal tuberculosis in private practice 

Amon^, the modem so-c died specifics may be mentioned tuberculin in 
various forms with or without vaccines sera and antitoxins, lodin, chlorid 
of gold and sodvum, crco'vote formalin, oil of cloves, and nuclein In 
addition may he mentioned the X ray and radium 

While brilliant results have Ucn obtained when those sera or drugd 
were used the test of time has proved their failure It is very important 
to differentiate between tuberculous chrome, and syphilitic laryngitis be 
fore a definite plan of treatment is adopted 

Direct sunlight to the lannx stands out prciminentlv os tbo most use 
ful remedy discovered up to tlie pre cut time A special apparatus modi 
fied by Forster of Colorado Springs consisting of a lanngeil mirror and 
an adjustable looking glass wiUi a bradict tlwt may be attached to the back 
of a chair allows the rays of tlio sun or those of a ^iiitablo 1 lOO witl 
lamp to K. reflected directly into the lannx The patient treats himself 
daily beginning with a one minute exposure and incrcasing with the toler 
anco of the larynx Tuberculin may bo used hvpodermicalh The selec 
tion of the dose a study of the individual, a most watchful care of the 
patient, and careful attention to the rules of administration are essential 
to successful treatment Poftenger shows that we have manifest evidence 
of Its value in tuberculous Iirvngitis where m small infiltration ind even 
ulceration great improvement and curu may be looked for m a large per 
centage of cases Tnidcau advances important rules for consideration 
He adnses a mmufo do«e of 1/10 000 or 1/20 000 mg of tho solid sub- 
stance of Roch’s bicillus emulsion or 1/1 000 mg of old tuberculin lu 
creased very gradually, and at intervals that will produce as little 
disturbance as possible At the sli^tcst evidence of intolerance such as 
irritation at the site of injection or slight temperature reaction the in 
terval should bo lengthened and the doso diminished Is o injection should 
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who becomes iiocessanlj i stiiduit of i prcdi'«po&ed iiulmdinl If the 
troitiuent b\ fresh iir, sunlight, forced feeding, mid carefully directed 
exercise has am ciintno \ahio during the progress of the disease it must 
in all certnmt\ hive untold \xlue ilonQ prophylactic lines 

Children who hoar the cannari>.s of tuberculous heredity, yvho are ex 
posed at home to infection, ind yyho «!hoyy well defined signs of latent 
danger, should rcceno tho timely adyioc of the family physician as to 
occupation habits of life, diet, and general hygiene It is recognized that 
tho difficulties of good results arc extremely numerous among a class of 
individuals who talc unkindly to discipline, hut the problems of pro- 
yention cannot be sohed wifbout carl> diagnosis bj the medical profession 
and painstakiiij, care of tho snbjecla under exposure 

The hygienic treatment requires proper clothing sufficient hut not 
too frequent hatlung digestible and nourishing food, out-of door life with 
propcrlj ycntilatid or open air sleeping apartments Coni gas, air laden 
with organic matter as found in our cheap theaters and public lialls, tho 
use of tobacco ico, and alcoholic drinks arc irritating to these lesions The 
use of tho yoico in laryngeal phthisis should bo prohibited or moderated 
This rule of rest or exorcise is os inii»ortaiit in laryngeal inrolvcrocnt as in 
the pulinonarv varieties 

Tho influciico of climate is well recognized bv tho profession and laitj 
In Inii ngeal infections that complicate a tar adv ancod inilnionarj involvo 
mont advicf, to romam at home is much more valuable than a recommen 
dation to seek some indofiinto place in the western country Fir idvanced 
tuberculosis should bo fought at home, and no patient should bo allowed 
to «ock now enyiroiiment without sufficient fin mcnl resouiCLS Usinllj a 
warm moist climate improvis the iiiflammatorv and catirrhal condition of 
the larynx, but as tho pulmonary lesions do better in a dry, waim climate 
with altitude it 18 advisable to stiid^ tho condition and, when possible, 
recommend sanatorium treatment in New Mexico, Arizona, or selected 
parts of Southern Califoniia It is essential that medical upervision 
should be obtained for each patient, and the family physician or specialist 
who firmlj bclic\es that climatic treatment offers for his special patient 
something of genuine benefit should direct him with great care to some 
competent practitioner or chief of n sanatorium in the region especially 
indicated hen tho local lesion is m tho earl> stage, these patients do 
well at a considerable altitude (6 000 feet) 

Manj cases under careful supervision improve satisfactonlj m the 
lower altitudes — below three thousand feet — at yyhich place they must 
receive the full benefit of all therapy other than climate Discomfort and 
distress are increased during tho wind and dust storms of somo of our 
favorite Colorado and New Mexico resorts 

Somo remarkable arrests and cures hare been obtained among laryn 
goal and pulmonary patients sent to an altitude sucb as Silver City, New 
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Jle'Kico, about six thousand feet In this rtpon the altitude is pla\ed 
against the latitude, resulting in cool or cold nights with warm or hot 
days 

Patients with tuberculosis of the upper air tract without much pul 
monarj involvement will improve and obtain great comfort from an ocean 
vovage to the Rivicri or Egypt 

The numerous specifics that have been broiiglit fonv ird from time to 
time for the cure of the various forms of tuberculosis have failed to estab- 
lish the claims made for them Skepticism and therapeutic nihilism arc 
unjustifiable, however, as usefulness may bo found for maiij of the reme- 
dies in selected eases Unfaiorablc results in tlieripeiitic procedure m 
tuberculosis of the upper tract ore lir^cly due to the fact that many of 
these manifestations and the latjngcal forma in particuKr are almost 
invanablj attended bi pulmonan infection of more or less virulence In 
a largo experience during twenty fixe jears the yvriter has not seen a case 
of primary laiyngeal tuberculosis in private practice 

\mong the modem so^allcd specifies may be mentioned tuberculin m 
various forms, with or without yaceines, sen and antitoxins lodin chlorid 
of gold and odium, creosote formalin, oil of cloves, and nuclein In 
addition may be mentioned the X raj and radium 

^Vhlle brilliant results have been obtained when these sera or drugs 
were used the test of time has proved thtir failure It vs verv important 
to differentiate between tuberculous chronic, and sjphihtio laryngitis be 
fore a definite plan of treatment is adopted 

Direct sunlight to the larynx stands out preeminently as the most use 
ful remedy discovered up to the pre<enl time A special apparatus modi 
fled bj Forster of Coloradj Springs coDsistin,^ of a larvnoi il mirror and 
an adjustable looking glass with a bracket that maj bo attached to the back 
of a chair allows the ravs of tho sun or tbo’io of a suitable 1, >00 watt 
lamp to be reflected directly into tlie laiynx The patient treats himself 
daily beginning with a one minute exposure and increasing with the toler 
ance of the larynx. Tubertulm may be used hypodermically The selec 
tion of the dose a study of the individual a most watchful cans of the 
patient and careful attention to the rules of administration are essential 
to successful treatment. Pottcngi.r shows that wo have manifest evidence 
of Its value in tuberculous lirvngitis, where in mall infiltrition and even 
ulceration great improvement and cure may be looked for in a large per 
centago of eases Trudeau advances important rules for consideration 
He advises a minute dose of 1/10,000 or 1/20 000 mg of the solid sub- 
tanco of Koch s bacillus emulsion or 1/1 OOQ mg of old tuberculm, iii 
creased very gradually and at intervals that will produce as little 
disturbance as possible At the slightest evidence of intolerance, such as 
irritation at tho site of injection or slight temperature reaction the in 
terval should be Icngtbcned and tho dose diminished No injection should 
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be giren for some days following a reaction It is necessarj to have the 
patient under observation for at least six months if this treatment is 
commenced 

In the writer’s experience mmy cases hive been favorably influenced 
by the use of Denv’a filtrate (B F), beginning with 1/50,000 or 
1/100,000 mg and increasing with extreme earo at wechh or biweekly 
intervals to avoid every possibilitv of a reaction Eailuro comes from 
“beginning treatment with too la^e amounts, raising the dose too rapidlv 
or at too short intervals , repeating the dose before all effects of a reaction 
have passed increasing a dose after a reaction, neglecting malaise, bead 
ache, anorexia, increased temperature, cough, and expectoration as indi 
cations of a limit of tolerance ” When a reaction occurs or when anemia 
13 associated with the tuberculous lesions \ilinblo assistance during the 
interval mav be obtained by the In podcrmie use of the green citrate or iron 
(gm 0 Oo) and sodium arsenate (gm 0 001) This method of medication 
saves a delicate digestive apparatus for other usefulness, and affords a 
stimulating and reconstructive treatment of great and as vet unrecognized 
value 

In cases mixed with svphilitio infection mercury and lodm will fur 
msh the best results The biniodid of mercury (gr i), pota sium lodid 
(gss), cinnamon water, and distilled water (3n) each in teaapoonful doses 
three times a day will produce a startling effect in properly selected cises 
Its administration in lesions of strictly tuberculous type is often detri 
mental and contra indicated The use of plio^phorus (gr 1/100) in 10 to 
16 minims of olive oil m capsuto is beneficial in the more chronic cases 
It should be given after a full meal and promptly discontinued if imta 
tion of the stomach, urticanous eruption, or aphrodisiac effects follow 
its use Symptomatic remedies are necessarv to allay cough, tempera 
ture pain, diarrhea, and mental disticss from time to time Heroin 
(gr 1/12) or codein (gr % to ) ore efficient drugs to relieve the im 
tation of the larvnx They should be administered with ciutiou and not 
until decidedly indicated Aspirin, guaiacol, and qumm will control tem 
peratiire when necessary If alcohol is demanded the milt beverages and 
preparations other than spirituous are preferable Rectified spirits in 
milk 13 better than whiskv brandv, or rum TVhile in diarrhea and pain, 
opium or morphm may be necessarv, their use should be postponed as long 
as possible Sleep may be secured ly veronal or trioual if absolutely 
indicated 

The prescribing of depressing drugs should be wathheld from patients 
who offer a hope of cure, as the resistance mav bo undermined bv the 
prostration, interference with elimination and normal digestion that at 
tend their constant use 

The local treatment consists of the inhalation of gises or medicated 
air in spray s or povv ders and the application of drugs to the affected region 



TUKBFRCULOSIS OF THE LVRINX 20 

Among the many ingcmona methods of local thenpy that have been ad 
vocated, a few useful palliatives may he mentioned Reference maj be 
mide to «omo special textbook if the complete list is deairtd 

Before treatment la administered, *1 spraa of Dobell s solution should 
be used to remove secretion from the liijTix The application of formalin 
in griduallj increasing strength is pretinuiently the most beneficial 
remedj It should he prepared dnil> from a 40 per cent solution and the 
initial strength should bo 3 per cent in glvcerm Until the tolerance of 
the Uranx is obtained tho pigment maj ho used in per cent 
strength, increasing to one and gradually to 10 per cent. Two per cent 
cocain may be used if much pain is encountered The preparation of 
Lake combines formLilin (7 ptr c»nt), lactic acid (50 per cent) gUcerm 
(20 per cent), water (to 100 per cent) The application of lactic acid 
(20 per cent) is a faaontoavith many laryngologists Iodoform insuffla 
tion IS recommended hi Jil^ by the older Hryngologists Orthoform and 
anesthesm are used for the relief of pain 

Freudenthal highly recommends fulguration for the euro of ulcerated 
areas Argjrol (20 per'cent) is on acceptable substitute when irntation 
follows the U 80 of formalin lactic, nitric or hydrochloric acid Intra 
laryngeal injections of guaiaeol (2^^ per cent) menthol and camphor 
(aa gr ii) iii oli\e oil are often hencbcial in tho relief of pain and cough 
Deep injections of alcohol into the region of tho uorvea may be used to 
allay pain Ihe u o of the \ rav is followed b\ dangerous reactions 
When these measures are not sufficient to modify or allay the ravages 
of disease surgical intervention may bo required The lesions affecting 
tho epiglottis may bo removed by cpiglottectomy as practiced by Lochard 
of Denver 

Ourettago has been emplovcd to remove the tnb(n.ulous deposits It 
is possible however to remove only a small portion of pathologic tissue 
by this method It is advisable only in aelccted cases whero other methods 
have failed 

When deglutition becomes very painfnl a spray of coeain (10 per cent) 
btfore meals is justifiable Ihc Wolfenden position may be assumed with 
additional comfort in sw illowing The he id is hung over the bod and the 
liquid drawn through a tube from (ho glaas upon the floor In this manner 
tho patient drinks like a horse 

Larvn^ectomv thvrotomy, or tracheotomy aro rnrtly indicated in tbia 
disease In the lite ulcerative stage it mav be necessary to administer an 
occisvonal small do«e of morphm hvpodcnnically Constitutional treat 
ment may be of advantage in the earlier stages, in the form of cod liver 
oil, malt, hypopbosphites, or creosote 
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DISEASES OF THE BRONCHI 
Robepi D Rudolf 
BRONCHITIS 
Acute Brokciiitis 

Acute entanh of the respiratory tract is iisuallv a widespread iffection, 
mvoUing more or less of tbe mucous niembrinc wLicli extends from tlie 
upper air passages to tbe point where tbe bronchioles tonnmato in the 
air aosicles of the lung The catarrU mav not stop hero oven, but may 
inToUe the air vesicles tbemadves, producing the common complication 
of eapillarv bronchitis — catarrhal pneumonia 

Acute bronchitis is not a specific Affection, but max be due to divers 
causes, and before attempting to tahe chaip? of a case it is necessary to 
endeavor to find out the evact etiological nature of it Is it a primary 
infection of the respirator j mucosa, is it a local manifestation of some 
general infection such as measles or tvphoid fever, or is the catarrh see 
ondaxv to a condition, sucli as mitral stenosis, congenital heart trouble, 
or some toxemia, such as gout, uremia, etc ? 

General Therapy — Tho amount of care necessary in a given ease of 
catarrh of tho nspiratorj tract depends upon two things (a) the 
sevent;j and extent of the inflammation (b) the general condition of the 
patient Thus as regards tho first factor, the treatment of a cold in the 
bead and a lamigitis is a very much less urgent thing than when the same 
catarrh rtaches down to the broii'*biolcs Again, as regards the second 
factor, what would m a beiltliy adult be a \crv trifling attick of bron 
chitis, requiring vera simple treatment may in the case of a frail and 
aged person, bo attended with the greatest ri«k to life, and must be com 
bateil in everv possible w ay llanv writers classify their cases of bron 
chitis as regards tho therapy into (1) catarrh of the trachea and larger 
tubes, (2) catarrh of the smaller bronchi and bronchioles The division 
19 artificial, as the clas!>e3 merge so gradually into one another but, al 
though it is not done in this chapter, the practitioner must use his discre- 
tion as to how much therapy a case requires 
32 



BrONCHITIS 


33 


Envu-onment — People witli a tcndencv to acute bronchitis should be 
cirefiilly guarded against exposure to chiUa and to rapid changes of tern 
peraturo, such as tho leaving of a heated room for the colder outside 
Often it seems also that hot stuffy air itself is the cause of an attack, even 
if not followed b\ exposure to cold, and many people have learned by 
bitter experience to avoid crowded and hented rooms on this account 

It AVds noticed eirlj m tlio Ute TVar that tlieCxnadnn troops remained 
well while under canvas during very had winter weather on Salisbury 
Plain, hut aery manj suffered from btondital catarrh as soon as thej 
were housed in huts 

Patients, howeier, should he cautiouslv linrdcned against tho evil 
effects of chill by free cxeixise in the open air and by the careful use of 
cold baths and sponging folloived bj a rapid and vigorous rubbing with 
a coarse towel Salt hatha are here specially useful, the salt seeming to 
have a stimulating effect upon the skin, thus promoting a good reaction 
To make a salt bath, rock salt should be added to tho water to make a 
1 per cent solution The strength may be incrcised to 5 per cent if 
the reaction from tho weaker bath be not sufficient If a cold bath or 
sponging 19 doing good, it should be followed by such a reaction as to 
produce a sensation of glowing, if this does not occur, but instead the 
patient remains shiverr, with goose skm and bluish extremities then 
the cold water should not bo used, being replaced by a warmer solution 
A short immersion in reallv cold water will often produce a better reac 
tion than with a longer one in less chilly water As a rule the bath should 
be between C5® and 75* F 

It often becomes necessary for people with a tendency to bronchitis to 
avoid the winter months in a cold climate altogether Where this is pos 
Bible they should select a place having a warm and equable climate 
The spring is usuallj the most trying time for such people, and one 
frequently sees tho mistake made of their returning to their northern 
homes too soon, after a winter spent in tho south, with a resulting attack 
of acute bronchitis Wo sufferer from bronchitis who has gone south for 
tho winter should return until all probable danger of cold weather has 
passed It is a gnod plan for them to come graduallj north, stopping 
occasionally for a few days at intermediate places rather than to do the 
long journea in one stretch 

By thus avoiding the winter for one or two canons predisposed indi 
viduals may go through the trving cold season without an attack 

Where for financial or other reasoas it js out of the question for 
the individual to go south then it maj he necessary for him to remain 
indoors during the cold months This point will be further discussed 
under the heading of Chronic Bronchitis 

Nothing predisposes so much to an attack of acute bronchitis as a 
ptCTioush exi ting chronic inffaimnation of the mucous membrane and 
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hence a patient with this chrome condition should bo specially loohed after 
and guarded against anj of the causes of an acute attach ^Yhen ho goes 
into the cold air ho should be cautioned to breathe through the nose, and 
the wearing of a respirator is often adi isahle, especially in the aged 
'Where the upper air passages are the oeat of adenoids, enlarged tonsils, 
or nasal polypi, these ahnormalities should be attended to and if neccs 
sary removed, as they cau-so mouth breathing and, further, are apt to 
be the local cause of a catarrh, which may then become more widely 
spread The nasal passages are the natural warmers of the inspired air 
(see Chrome Bronchitis) 

An individual actually sufFering from acute bronchial catarrh should 
be confined to bed, and he should remain there as long ns there is any 
fever In such an environment ho will get over the attack more speedily 
than ho util othenviso do even if he stays in one room Even where the 
catarrh is limited to the upper air passages, recovery will be more speedy 
if tbo patitnt takes to his bed for a dav or tuo 

The air of the room should bo kept fresh bv free ventilation, but sbould 
not be cold and the patient should be kept out of draughts Many modern 
clinicians believe that the temperature of the sick room docs not matter 
much so long as the air be pure, but m the writer’s opinion, bronchitic 
cases should not ho exposed to such cold as may with jmpimitj and o\en 
benefit be allowed in ca^es of lobar pneumonta and pulmonary tubercu 
losis Cold air acts as an irritant to tbo inflamed bronchial mucous mem 
brane apart from any danger of cLilhng of tho surface of the body, and a 
bronchitic patient «oon finds bow a breath of cold air makes him cough 

An atmosphere at a temperature of about C5® F is probably the best, 
and care should bo taken that tlie room does not become much colder than 
this The greatest risk of this is lu the early hours of the morning, when 
the furnace is apt to become low 

A Turkish hath will sometimes cut short aa acute bronchial catarrh if 
taken at the very beginning of the attack Short of a Turkish bath, a thor- 
ough syveating, produced by tlio use of a hot air bath, may act in the some 
beneficial way Folding cabinets for this purpose are obtainable and are 
often very efficacious The patient is undressed and wrapped in a blanket 
and allowed to staj in the hotair bath for fiom ten to twentj minutes 
"While there he should have a cold wet towel round the head and should 
drink freely of lemonade or some alcoholic drink as directed The 
Imperial Drink, made by dissolving a teaspoonful of acid tartrate of 
potash (purified cream of tartar) m a pint of boiling water and then add 
ing a slice of lemon peel and sugar to taste and taken cold, is useful here 
as a diaphoretic and diuretic, and la very refreshing to the fevered 
patient 

The Turkish hath or hotair bath should only be used where the 
patient can go at once to bed and if tbia be impossible it is best not to use 
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either at all ilany an individual gets more harm than good from taking 
a Turkish bath and then going out m the cold soon after it 

A moi'it, ivarm atmosphcn, has a soothmg effect upon tho inflimed 
mucous surfaces, and in severe cases, xt is uell to surround the patient’s 
bed uith a tent into tvhich steam is introduced 

The steam maj be had from a bronchitis kettle” made for the purpose, 
but one maj be eaail} improvi cd hj attaching a cone of brown paper or 
thin cardboard to the spout of a kettle The steam should not be directed 
toward the patients face, hut rather in the direction of the foot of the 
bed This is a practical point winch is often neglected, with the result 
that the respiratoiy tract la irritated bj a too hot vapor 

The patient should he kept very quiet, the act of speaking often being 
sufficient to produce a fit of coughing With this end m view it is often 
wise to exclude friends 

In the dry irritable "tage of the disease, especially when the larynx 
is involved in the catarrh the act of coughing tends to further irritate 
the mucous membrane and thus a mcious circle is established To tell 
the patient not to cough is often a counsel of perfection and vet by 
getting him so to endeavor, many unnecessary spells of coughing may be 
avoided and thus the inflamed parts are at least partially rested 

In severe cases the calls of nature must ho attended to in bed and m 
all ca es the patient should be specially protected from chills when attend 
ing to these needs 

Everv sufferer from bronchitis has some dyspnea and this may be so 
marked that he may require to bo propped up in bed As he improves 
this propping up will be less needed, and the fact that to-daj ho can di 
With a pillow less than yesterday is one of the most certain signs of 
improvement 

In severe cases the patient should not be left in one position too long 
and the nur«e must bt iiisfructed to shift him from side to side at fre- 
quent intervals in order to lessen the chances of circulatory and bronchial 
stasis in any one part of the cbe«t 

William Ewart emphasized the value of mechanically aiding expiration 
in cases of acute bronchitis complicating emphv ema The expiration 
which should normallj bo a p3«sive act, becomes as a result of the loss of 
elasticity of the lungs, an active one, and hence tends to tire the patient 
Tho trained nur«e or the plivsician, should place the hands over the 
axillary bases of the lungs and exert carefully timed pressure here 
synchronously with expiration The effect is to tend to eject some of the 
secretion further up tho respiratory tract whence it may be more easily 
coughed up The method is specially valuaUt. and necessary in the aged 
and feeble It should be repeated for a few minutes several times m the 
twenty four hours 
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Diet — ^Patients sitffermg from icute broncliitis have fever, and on 
general principles their diet slionid be light and digestible, as here, as 
in all cases of fever, the digestne powers nre more or less limited lIilL 
should be the staple food, and, in addition, milk puddings, gruel, jellies, 
soups, and other light things may be added 

W arm mucilaginous or shgbtly alkaline drinks are comforting to the 
patient, and in the earlv and dry stage of the catirrb act as eapcctorants, 
diminishing the tenacity of the sputum and in this way aiding the cough 
Bariev water, Im eed tea, thin gruel, and oatmeal water arc all useful 
here and soda or potash water with milk is an cNCollent drink 

Tho addition of some whisky, cognac, or rum to -uch drinks at IkxI 
time m many cases, especially with aged patients, secures a better night’s 
rest 

Although a largely fluid diet is generally advisable in acute bronchitis, 
it may occasionally be wi o to allow adult patient*, who happen to dislike 
fluids, to have more solid articles, such as lightly boiled eggs, puddings, 
w ith bread and butter 

In the slighter cn'es of acute bronchial catarrh a hot bath, a hot bed, a 
hot drink of gruel and whisky, with 10 gr of Dover s powder at bed 
time, mav be sufficient to bring him hack to the nonnal bv neat day 
If there bo an\ constipation it is well, at the legiuning of tho attack 
to give a mercurial purgative such as calomel or bhio pill, iollowed m 
either case by some saline next morning 

Specific Treatment — Bronchitis is not duo to any one infection as 
a rule and it is aiaiuUy bevond our powers to attack it by any specific 
therapy ithin, recent years various vaccines have been used, but these 
have chiefly been cmplo\ed m the more chrome and persistent forms of 
the disease (see Chronic Bronchitis) 

Camphor — Many people thank, and probably with ®ome reason, that 
they can cut short or lessen a respiratory catarrh hy the early and free use 
of camphor intemilly One gr (0 OOC gm ) may bo given everj two 
hours or so, either by itself in pill or capsule form, or it maj be combined 
with other ingredients A useful prescription is one suggested hy Dr 
Arthur Nevvim, as follows 

IJ Codeinffi sulphatis gr 1/lG 

Camphorie nionobromatie gr 1/2 

Aspirin gr v 

Mi«eo et fiat tapaula 

Sig One capsule to be taken every three hour* 

^uiniu — Quinm is much used by tbe laity for checking a catarrhal 
fever and seems to have «ome good effect A useful prescription in fever 
ish cold IS as follows 


0 004 gm 
0 030 gin 
0 300 gm 
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IJ Quinm® sulphatis ^ ® S™ 

Phenacctini gr ii 015 gm 

Sodii sahcjlatis gr m 0‘’0 gm 

Mi«ce et fiat capsula 
Sig Take one capsule e\ery four lu>tin> 

It IS often a good plm to give two of these capsules for the first dose 
and then follow with one every four hours 

Symptomatic Therapy — The natural tendencv of an acnte respiratory 
catarrh is to disappear and, in most cases, as alreidj said, if the patient 
be kept warm and at rest, the disease will more or less rapidly go through 
Its phases of congestion secretion and final drying up of this, and will 
leave the mucous membrane none the worse for the invasion In coryza, 
where inflammation of a mucous membrane may be watched and di 
rectly studied, the first stage is seen to he one of engorgement the mem 
hrane being swollen and reddened, so that more or less complete obstruc- 
tion of the nasal passages octiirs Neat follows tho stage when there is 
free secretion of a watery exudate which is accompanied by great relief 
of the engorgement and consequent ease to the sufferer In the third 
stage the secretion become scantier and mucopunilent and then gradu 
ally dries up and disappears In catarrh occurring further down in the 
respiratorj tract very much the same stages are gone through As a 
result the patient first has a diy and irritable cough with some dyspnea 
due to obstruction from the swelling of the mucous membrane There is 
usuallj also substemal discomfort and even pam from the same cause 
Next, as the secretion becomes established, tho cough grows freer and 
productive of a thin and often frothj expectoration Finally this secre- 
tion becomes thicker and scantier nod then disappears 

Much mav be done bv appropnalo treatment to lessen the patient s 
discomfort as he passes through these stages and, by a proper medicinal 
and other therapy we are often able to hasten his return to the normal, 
and even to bring this about when otherwi e it might not occur 

At the onset of every acute respiratory catarrh, as already mentioned, 
it IS a wi«e plan to give a purgative A useful one is the following 
^ Pilulffi hjdrargjri 

PilulfB colocjnthidis et hjoscjsmi jla gr u to v (0 li» 0 35 gm ) 
Misce fiat pilula 

Sig One et bevUime followed bj a Seidlitz powder in the morning 
Or the following 

B Pilul* hvdrargyn 

Evtracti colocjnthidi compositi 
Pilulas rhei compositse oa gr 0 10 gm 

Evtraeti hvosevami gr ^ 0 03 gm 

Misce fiat pilula 

^ig One at bedtime followed by a saline nett morning 
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Diet — Patients suffering from acute broneliitis hare ftver, and on 
general principles their diet should be light and digestible, as here, as 
in all cases of fever, the digestne powers are more or less limited llilk 
should be the staple food, and, m addition, milk puddings, gruel, jellies, 
soups and other light things moj be added 

Warm mucilaginous or slightly alkaline drinks are comforting to the 
patient, and in the earR and dn stage of the catarrh act as expectorants, 
diminishing the tenacity of tho sputum and in this way aiding the cough 
Bariev water, linseed tea thin gruel, and oitmcal uatcr are all useful 
here and sodi or potash water ivith nitlk is an excellent drink 

The addition of some whisky, cognac or rum to such drinks at hcil 
time m many eases, especially with aged patients, «ecures a better night’s 
rest 

Although a largely fluid diet is generally advisable in acute bronchitis, 
it maj occasionally be wi<© to allow adult patients, who happen to dislike 
fluids, to have more solid articles, sucli as lightly boiled eggs, puddings, 
with bread and butter 

In the slighter cases of acute bronchial catarrh n hot both, a hot bed, a 
hot drink of gruel and wlnskv witb 10 gr of Doiers powder at bed 
time, maa bo sufficient to bring bim back to the nonml ba next dij 
If there be anv constipation it ts well, at tho beginning of tho attack 
to give a mercurial purgatnc such as calomel or hlno pill, followed m 
either ease bv some saline next monimg 

Specific Treatment — Bronchitis is not duo to any one infection as 
a rule, and it is usually bevond our powers to attack it bj any specific 
therapy Within recent years yarious Taccines have been used, but these 
have chiefly been emploaed in ibe more cbronic and persistent forms of 
the diseisc. («ee Chronic Bronchitis) 

Camphor — Many people thinl , and probably with some reason, that 
they can cut short or lessen a rcspintorv catarrh by the early and free use 
of camphor intemallj’ One gr (0 06C gni ) may be given every two 
hours or so, either b> itself m pill or capsule form, or it maj be combined 
with other ingredient's A useful prescription is one suggested by Dr 
Arthur Newlm, as follows 

IJ Codein-B sulpliatis gr I/IG 0 004 gm 

Camphors niOEohromatsB gr 1/2 0 030 gm 

Aspirin gr V 0 300 gm 

Slisce et fiat capsula 

Sig One capsule to be taken eiery three hours 


Quinijj — Qmum is much u ed bj the laity for checking a catarrhal 
fever and seems to have some good effect A useful prescription in fever 
ish cold IS as follows 
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R Quinmoe sulpliatia gr i 0 06 gm 

Phenacetini gr ii 0 15 gm 

Sodii salic}ktis gi m 0 20 gm 

llisce et fiat cap<!ula- 
Sjg Take one cap ule every four hoars 

It IS often a good phn to give two of these eipsuks for the fir«t dose 
and then follow with one every four hours 

Symptomatic Therapy — The natural tendency of an acute respiratory 
catarrh is to disappear, and, in most ca es as already said if the patient 
be kept warm and at rest, the disease will more or less rapidly go through 
its phases of congestion, secretion and final dr>mg up of this, and will 
leave the mucous membrane none the worae for the invasion In corjzi, 
where luflimmation of a mnoius membrane may he watched and di 
rectly studied, the first stage is seen to be one of engorgement, the mem 
brane being swollen and reddened, so that more or IcsS complete obstruc- 
tion of the nasal passages occurs Next follows the stage when there is 
free seerction of a watery exudate, which is occomptnied by great relief 
of the engorgement and consequent easo to the sufferer In the third 
stage the secretion become scantier and mucopurulent, and then gradu 
ally dries up and disappears In catarrh occurring further down m the 
respiratory tract very much the same stages arc gone through As a 
result the patient first has a dry and irritable cou^b, with some dyspnea 
due to obstruction from the swelling of tho mucous membrane There is 
usually also substcmal discomfort and even pain from the same cause 
Next, as the secretion becomes established, the cough grows freer and 
productive of a thin and often frothy expectoration Finally this secre- 
tion becomes thicker and scantier and then disappears 

Aluch mav be done bj appropriate treatment to le««en the patient s 
discomfort as he pa«ses through these stages and, bj a proper medicinal 
and other therapy a\e are often able to hasten his return to the normal, 
and even to bring this about yrhen otherwi e it might not occur 

At the onset of even acute respiratorv catarrh, as already mentioned, 
>t IS a wise plan to give a purgative A useful one is the following 
R Pilulae hjdrargyn 

Pilul® coloejnthidis et hyoacyami aa gr n to v (0 0 35 gm ) 

5Ii ce fiat pilula 

Sig One at bedtime followed by a Seidbtz powder m the morning 
Or tho following 

R Pilulfi hvdrargyn 

Extracti colocjnthidi compositi 
PiluK rh 1 coraposit® aa gr 0 10 gm 

Estracti hjoscvami % 0 03 gm 

Misoe fiat pilula 

Sig One at bedtime followed Ly a ssbne next morning 
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Or the patient maj bo gi\en VI to 2 gr (0 03 to 0 12 gm ) of calomel at 
bedtime, with a saline ncTt morning 

Local Treatment — Limced Poulhees — In tbo early stage of acute 
bronchitis the application of linseed poulUces to the chest gives relief 
The poultices must be light, and as hot as can be borne, and, if properly 
made, are a great comfort to the pnttent But a badly made, perhaps 
lumpj, beavj, and half cold poultice is avorso than useless, and if we 
cannot be sure of having them well made wc bad better do 'without them 
Poultices should be renewed everj two hours It is often a good plan 
to put one on for two hours, then replace it bj a cotton wool jacket for 
two liours, then a poultice again for two hours, and so on 

Mustard Poultices — A mustard poultice over the upper sternal re- 
gion is often useful It ma> he left on for ten to twenty minutes, and 
upon removing it the skin will be found to be reddened, and should then 
be smeared with vaselm On no account should the poultice be left on 
indefinitelj, or, as one sometimes hears for “as long as the patient can 
stand it,” for after some minutes the oil of mustard acts as an oncsthetie 
and, ■without much discomfort to the patient, a severe bum may be in 
flicted Slight burns from this cause are commonly seen, but verj severe 
ones may occur, as in a case seen by the writer, where an infant was so 
badly burned that it died, and at the postmortem it was found that the 
ribs and sternum were included in a deep slough 

Mustard Leaies — “Mustard leaves’ are used m the same way, left 
on for the same time Tiiey are leas severe than the poultice 

Turpen/me— Turpentine is a favorite catemal application in acute 
bronchitis It may be sprinkled upon a cloth, avhich is then applied for 
ten to twenty minutes or it can be used in the form of a turpentine stupe 
which is a hot fomentation with a teaspoonful of turpentine sprinkled 
over it The stupes should be renewed every four hours, and after the 
first one or two the turpentine is best omitted 

Stimulating Liniments — In the slighter cases of acute catarrh, and 
in most cases later on shmidating liniments are valuable They are 
usually rubbed over the whole chest night and morning and, by keeping 
the I m reddened, seem to relievo the deep congestion 

Turpentine is the drug moat commonly used for this purpose, either 
in the form of the hntmenlum terebinthince or, if this he not strong 
enough to redden the skin, then as the linimenium lerehintlnncc acelicum 
{BP") The latter is an imitation of the celebrated St John Long’s 
Liniment, A useful addition to the ordinary turpentine liniment is the 
one suggested by Kingston Fowler, which consists m the adding of a 
drachm of the tincture of lodm to each ounce of the liniment In severe 
cases, where the djspnca is marked drv, or even wet, cupping over the 
roots of the lungs in front and behind is a useful measure 

Leeches — The application of six or eight leeches over the roots of 
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the lungs is often valuahle in such cases Where leeches are used it must, 
of course, be seen that the bites have stopped bleeding before the patient 
is left, as neglected leech bites may bleed ver^ severely The bleeding 
IS easily stopped, as a rule by the application of powdered alum over 
which pressure is applied by means of tightlv tolled absorbent cotton kept 
on with strapping Dry or uel capping of the chest is often useful It is 
a remedy much used m I ranee 

Cold — Some practitioners prefer to appl^ cold rather than heat to 
the chest m acute bronchitis An ice-bag may be used and it is necessarj 
to see that this is only partially filled with finely broken ice, and that all 
the air is excluded before the hag is closed If these small details be 
not attended to the hag does not he comfortably on the chest, or indeed 
on anv part of the bodi Or cold may be applied m the form of a cold 
tempre^s Such comjires'ses should he chinged rather frequently, say 
every fifteen or thirty minutes but even if left on for several hours seem 
to jjiT© relief as long indeed, as any moisture remiins m them 

The Pnessnite compress, so highly recommended by Ortner of Vienna, 
consists of a cloth wriinj^ out of wyler at room temperature with a Lot 
cloth bound over it As soon as tbe insido compress is dry it should bo 
renewed and after it is finally removed the chest should be thoroughly 
rubbed, sometimes after it has been first sponged with cold water As 
Ortner siys, the action of this compress is not exactly understood, but it 
appears to be somewhat as follows 

The cold application at first cau^ sn active contraction of the 
cutaneous vessels As soon as the cold bandige is warmed by the applica 
tion of tbe hot one over it, this contraction gives place to active dilatation 
combined with a sustained tone of the vessels which persists for some 
time and causes an active hvpercmia of the skin By the initial applica 
tion of cold the nervous centers are reflexly stimulated the breathing is 
momentarily deepened and the nervous tone of the vessels is increased 
By the alternate action of the heat and cold the innervation of the 
internal organs is stimulated reflexly and the secretion of the diseased 
bronchial mucous membrane and the circulation, in the luuga ore favor 
ably affected 

In somo cases, owing to the low ton© of the patient, the cold compress 
remains cold even after it is covereil the hot bandage, and the patient 
experiences an unpleasant feeling of chilliness until it is removed In 
this case it is well to use, instead of the outer flannel, a piece of oiled 
silk or rubber tissue This will probablv prevent the fcelin^ of chilliness 

Vapors — There are many means by which applications are directly 
made to the inflamed mucous surface The most common one perhaps 
IS the inhalation of vapor from hot water cither alone or impregnated 
with somo medicinal a^ent As already stated when it is thought neces 
sary to use a steam kettle, the spout, or cone connected with the «pout 
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should not be directed toward the patient’s face, but rather toward his 
feet, when the patient is m bed with a tent over it Compound iincture 
of benzoin — Friar’s Balsam — ^is commonly added to the water m the 
kettle, a teaspoonful or ao being put in, and as a result the vapor becomes 
loaded with the volatile ingredients of the preparation In slighter cases 
vapor may be inhaled from a jng over which a folded toavel is so placed 
as to direct the vapor toward the face The water in the jug should not 
be at boiling point, but at a temperature of about 150° F This tem 
perature mav be roiighH attained by mixing equal parts of boiling and 
of tap water On the surface of the water may be thrown Friar’s Balsam 
or anv other medicament which it is desired to use Such moist inhala 
tions have a very soothing effect, and may be repeated with advantage 
everj hour or so, each period of inhalation lasting for about five minutes 
A pleasant preparation to be used in this manner is one recommended 
bv P Chisso, as follows 

15 Menthol gr 1 0 OGO gra 

Tincturae heiizoini min v 0 COO c c 

Olei eucaljpti min \ 0 350 cc 

Alcoholis (90 p c) ad dr 1 4 000 cc 

Misce flat miNtura 

Sig This amount to be placed in a little hot water and inhaled for five 
minutes 

Sprays — Sprajs are often valuable in acute respirator} catarrh, eape 
ciallj when inflammation involves the trachea and mucous membrane 
higher up than the bronchi Seiler s solution may be used here, or a spray 
containing the following sodium bicarbonate, 10 gr (0 600 gm ) j 
glycerin of carbolic acid, 1 dram (4 0 cc), in an ounce (30 0 cc.) of 
rose water There are a groat variet} of such Bpra}3 used by the pro- 
fession the chief points of similant} between them being that the} are 
alkaline and contain some aromatic antiseptic Siicli sprays should be 
used warm and should be frequently repeated 

In the later stages of acute catarrh the inhalation of eucalyptus ap- 
pears to lessen the secretion and give comfort to the patient He may 
inhale the pure oil from a handkerchief or from a Burnev Yeo zinc 
inhaler A valuable mixture to be thus used is the following 
I) Menthol 1 part 

Eucalyptol 2 parts 

Benzomol 3 parts 

Misce et fiat mislura 

Sig Inhale frequently 

An even Taoie soothing inhalant contains equal parts of menthol, 
eucalyptol terebeue and chloroform 
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Turpentine may be inhaled in the same wav, and is often useful m the 
later stages of a catarrh It is too irritating for «ome patients and may 
then be advantageouslj combined mth equal parts of spint chloro- 
form 

Internal Medication — LaxaUies — As nlrendv stated it is well to be- 
gin the treatment of a case of acute hrondiitis with a laxatne 

Many drugs are used with the objects of lessening the fever and modi 
fving the bronchial secretion 

48 regards the latter indication the bodies chieSy used in the early 
sf7ges of the disease belong to the cliss of so-called soothing or nauseat 
ing expectorants of which class ipecacuanha, antimonv, and various alka 
lis are the chief members 

Expecioranis — The whole subject of the tise of expectorants is at 
pre ent m a state of chaos From a pharmacological point of mcw man\ 
of the drugs which clinicians haie found to be of most value are without 
expectorant effect while, on the other hand, others which arc most effective 
according to laboratory expenmonial evidence do not find favor with the 
prictitioner Probably a reason whx the«© differences of opinion exist 
18 that the two classes of observers are deiling with different tissues, the 
clinician using diseased subjects for Ins work while the pharmacologist 
does most of his experiments upon normal animals or people A diseased 
mucous membrane maj react quite differcnth to a normal one lloremer, 
the reports of different pharmacologists upon the expectorant action of the 
ame drugs differ widely in manj cises so much depends upon the way 
in winch the exponmciits are done tho dosc used, the kind of animil em 
ploved the anesthetic gnen etc 

It must for the present be admitted that the employment of drugs in 
the treatment of bronchial affections is more of an art than a science No 
doubt the tendency has been in the past to use expectorant mixtures with 
too free a hand but they have their place and, when skilfully employed 
undoubtedlj decrease the discomfort of the patient and hasten recovery 

F Forcliheimer expressed the opinion of most thinking clinicians when 
he said ‘ Experiment has taught me th it the expectorants sre unreliable 
but I should not like to be without them ” 

In a mild case of acute bronchitis the following mixture yvill promote 
the patient s comfort and hasten the onset of free secretion 

"Vim ipecacuanha: 

Pota «ii acetatis aa dr i aa 4 00 gm 

Spmtus Ttliens nitrosi dr ii 8 00 c c 

Sjrupi tolatam oz y 15 00 cc 

Liquoris ammonii acctatis ad oz iii 100 00 c c 

Misce fist mi tura 

Sig A des ert poonful in water eytrj font houra 
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If the cough he Tcrj irntiting a little opium may l)c added to each dose — 
for eximple, 10 drops of the c'lmphorateil tincture of opium (paregoric) 

Antimonif acts poworfulB as a depressing eapeetorant It is usuallv 
given as the iMnt of antimonv, and quite small doses frequently repeated 
arc useful, and m f nrly strong patients, aro free from depressing effects 

B Vini antimonn dr i ton 4 00 to 8 00 cc 

Liquorii morphin® hydro 

chlondi dr ^ 2 00 cc 

Liquoris, ammonii aoetatis o7 ii GO 00 c c 

Sjrupi tolutani ^ 15 00 cc 

AquiE chlorofornu ad oz vi ad 200 00 c c 
Mislc fiat mistura 

Sig A tablespoonful every four hours 

In sthcnio individuals with high fever acontfc is often used It is 
best given in small, ircqucntly n.pcate<l doses, thus 1 drop of the tine 
ture (B P ) IS given every fifteen minutes until tho skin becomes moist 
and the pulse slower Thin tins miv be replaced bv a mixture containing 
Ipecacuanha or antimonv, such as one of the above It should bo noted 
that tho American tincture of aconite is double the strength of tho British 
It IS well to remember that preparations of aconite quickly detenopste 
and even with good preparations the effect is very uncertain The action 
of aconite however, is very slight and the writer found that even much 
larger doses than pharmacopeial ones failed to affect tho pulso rate or 
blood pressure 

Apomorphin is used as a depressing expectorant m the early stage 
B Apomorphinffi hydro 

chlondi gr \(>to j 0 02 0 04 gm 

Acidi liydrochlonci diluii dr y 2 00 cc 

Glycenni oz y 15 00 cc 

Aqu® destillat® ad oz ti 200 00 c c 

Mi«ce fiat mistura 

Sig A tablc'poonful every two to four hours 

Pilocarptn is used a good deal in Germany for increasing the flow of 
bronchial secretion in early cases It should be given m dosts of 1/20 
to 1/10 gr (0 003 to 0 000 gm ) thnee dvilv in the form of the nitrate 
by mouth, or hvpodemiieally in rather smaller doses 

The use of opium or its preparations in acute bronchitis requires great 
care and discrimination When used m the dry and irritable stage of the 
disease, m small doses, it often of the greatest value in easing the wear 
mg and useless cough, but it should never be given m cases attended with 
a profuse secretion, and in suffocative ones In such patients wo dare not 
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lessen the sensitiveness of the mucous membrane and thus reduce the cough 
upon which the patient s very lile maj depend 

B Extracti opii Va 0 OOS gm 

Estracti stramonii g'’ % ® 5^ 

Misce fiat pilula 
Sig One every two hours 


Codew 13 often a useful drug where an opium preparation is indi 
eated as it disturbs the alimenlarvr functions less than docs opium or 
morphin It goes well with ipecacuanha wine and spirit of chloroform 


B CoJein® pho phatis gr vri 

"V ini ipecacuanha dr u 

Spiritus chloroformi dr ii 

Aquae ad oz m 


Ml ce fiat raistura 

Sig A teaspoonful every four hours 


0 400 gm 
8 000 c c 
8 000 c c 
100 000 cc 


Such a prescnptiou would be appropriate m the earlv and dry stage 
of the acute disease 

Heroin hydrochlond (diacetyl morpbm hydrocblond) is an artificial 
albaloid prepared from morphin, and has Ven advocated aa a substitute 
for morpbm in respiratory conditions It mav be given in doses of 1/24 
to 1/16 gr (0 002 to 0 004 gm ) either bv the mouth or hjpoderraicallj ^ 
Soponfica — Sleeplessness is often a marked feature in acute bronchitis 
and may require to be specially met Opium should never be given in 
such a case to obtain a good night’s rest T eronal in doses of 5 to 7 gr 
(0 300 to 0 400 gm ) sulphonal in doses of 15 to 20 gr (1 00 to 1 SO gm), 
or paraldehijd in doses of VL to 1 dr (2 00 to 4 00 e c ) are preferable 
The last named drug is very valuable aa a non depressing hypnotic It has 
a most objectionable taste and odor hut may be fairlv easily given as a 
mixture flavored with syrup and bconce or else in capsules It may also 
be given by the bow el 

Chloral hydrate is often useful m the sleeplessness of acute bronchitis 
but its effects must be closely watched, when it la decided to use it It is 
perhaps best to give a small dose, which may be repeated once or twice 
dunng the night at the discretion of the attendant The drug is rapidly 
excreted and thus will not accumulate m the system The syrup (BP) 
contains 10 gr of the drug in each dram which is an average dose. 

Other useful and comparatively harmless hypnotics are chloralamid 
The widespread use of heroin dm" babituSa has led to its abandonment in 
some state institutions as a component of cough mivtures While its value is not 
denied it would seem that the dan^en incident to its use are so great that other 
substances almost equally eff ci nt and 1* a ^ngcrcus al ould be relied upon —Zditot 
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•which produces chloral bj its decomposition in the body, and has less effect 
upon the circulation than has that powerful dnio> tnonal and lastlj 
bromural Chloralamid is giien in doses of 15 to 45 gr in cachet, or 
dissolved in a weak spirituous or acidulated solution, tnonal, m 10 to 
20 gr powders or in cachets , and bromural, probably the mildest of all 
of those mentioned, in dusts of 10 to 15 gr 

If hvpnoties require to be used for some time, it is wise to vary them, 
and as a rule not to give them oftencr than everv second or third night 
When, m acute bronchitis, the secretion is well established, eapec 
torants are not muth rcquirtd hut manj use hert, with apparent benefit 
to their patients, the so-called stimulating expectorants These give relief 
and appear to make the expectoration come awaj with more ease and then 
diw up rapidlj and disappear 

Shmulating Expectoronfs — The stimulating expectorants most com 
monlv used are squills senega and ammonium carbonate For example 

R 


Ammonii carbonati 

V. dr 

2 00 gm 

Tincturs scill'c 

3 dr 

12 00 cc 

Syrupi tolutani 

Vz 02 

15 00 cc 

Infusi entgac 

3 02 

90 00 c c 

Aquic chloroformi 

ad 6 02 

200 00 cc 


Mi ce fiat mistura 

Sig A tablespoonful every four hours 

If the cough he troublesome, a little opium may be added to this mix 
ture, but as alrtadv said, this must be done with great caution, if at all 
when the secretion is aerj fret 

Belladonna — In severe cases of bronchitis, where the dvspnea is 
marked and there appears to be extensive involvement of the bronchioles, 
belladonna is valuable, in that it lessens the secretion and at the same time 
stimulates the respiratory center The sime is true when the bronchitis 
IS complicated by pneumonia, and in such c iscs it is well to push the hella 
donna until the pupils dilate and the mouth becomes drv and the skin 
flushed In the bronchopneumonia of children this treatment seems to 
be ol special value When wheezing is a marked feiture of a bronchial 
attack belladonna is u cful m relieving this asthmatic tendency 

Svdnev Ringer and William Murrell have both very strongly recom 
mended the use of belladonna in the secreting stage of acute bronchitis, 
and the winter has frequently seen the great 'value of it here N T 
Davies, of Sherborne speaks of its hnagic effects ’ when used in 
acute bronchitis, and, indeed in asthma ilso, as an inhalation He recom 
mends 1 gr (0 00.^ oin ) of the extract of belladonna dissolved m 
half an ounce (16 c c ) of warm water m a Dr Siegel s inhaler The 
writer has no experience with this method, but it should be valuable, as 
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drugs are ■very rapidlv aljsorbcd from tlie rcspiratorj tract, and one -would 
get lx)th the loerl and also tin, generrl effects of the atropm 

Lobelia . — The ethereal tmeture of loheha is also much used here, m 
doses of about 10 drops Its iction resembles that of btlladonua 

Measures for Relief of Cyanosis — Cupinng — Mlien anv cyanosis 
e-^ists the likelihood is that the right heart is oierstriined and tending to 
give way and remedie-* must be ns>ed for its relief Dry cuppinq o\cr the 
sternum and sialpule is yiluable here It is indc«l a remedy the good 
influence of -which Ins been independently discovered bj most rices the 
world over Inhere the distress is very severe tiet cupping mi\ be era 
ployed V seanher is couTonient, but b> no meins necessary, foi this as a 
few preliminary shallow incisions with a slurp scalpel are all that is re- 
quire V Bier cup is spcci aUv useful where wet cupping is to be done as 
the suction ma\ he regulated m a way that is not possible where tlio vacuum 
IS obtained by burnin* spirit V few leeches over the roots of the lungs ict 
in much the same wav If these milder methods of relieving the t\ inosis 
bo not sufficient then bUeihng fiom a vein in the ann or even from the 
ceternal jugular vein mav be pnctieed with great relief Tho removal 
of 6 to 15 ounces of blood is usuallv sufficient In verv severe casts the 
blood mav not flow from the opened vein and it may be then assisted by 
gentle aspiration with a syringe 

Sti^cAnm — In these di tte«3ingca cs hvpodermics of elt^^elmm are of 
great value and 1/^0 gr (0 002 gm ) mav be given every throe or four 
hourswith advantage This dose mav be doubltd in evere ea^os 

Inhalation of Oxygen — Tlie value of this measure is verv differently 
gaged bv different observer# Imt unJoubtedh it has some action in Its 
sening cyanosis and in the writers apiniou should never be neglected in 
severe cases where this lividily is marked Ortucr says htre 

In cases of dvspnea cvanosis marked diminution of the respiratory 
surface and coiucideiit wenknc s of tht heart the above mentioned hvdro 
pathic measures miy be supplemented by the uibalition of oxygen If 
2 o gallons at least are inhaled dailv good result# often appear althou^^b 
we may not be able to e-^plaiii them thcoretieallv The breithin^ and heart 
action are slowed and the subjective symptoms arc much improved, show 
mg that owing to the inhalation of oxvgen, more ox-vgtn has pas ed into 
the blood and tissues 

Tho method by which o-vygon is given la all importint If the gas be 
merely administered tl1roU5.l1 a funnel held near the face of the patient 
little good results \n e-vcclltnt though wasteful wav is to give it through 
a rubber tube placed in one no&tril If this tube m the no e can es distress 
it may be put in the month Still better 13 the Meltzer inhaler 
An navgen cliamKr is the best of all but naturallv can only be emploved 
m large institutions In severe bronchitis and m bronchopneumonia the 
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TviicL produces ciJoral ils dccompositJon jn fbe body, and has less effect 
upon the urcuKtion than has that powerful drug, tntyml and lastly 
hromural Chlornlamid is gi\en m doses of to 45 gr m cachet, or 
dissolved in a weak spirituous or •icidulifod solution, trional, in 10 to 
20 gr powders or in cachets, and bromural, probably the mildest of all 
of those mentioned m doses of 10 to 15 gr 

If hj pnoties require to be used for some time, it is wise to vary them, 
and as a rule not to give tliem ottener than every second or third night 
When, in acute bronchitis, the secretion is well established, evpec 
torants are not much required hut mnnv use here, with apparent benefit 
to their patients, the so called stimulating expectorants These give relief 
and appear to make the expectoration eomc awav with more ease and then 
drv up rapidly 'ind disappear 

Stimulating Expectorants — The stimulating expectorants most com 
monlv used aro squilh senega and amnontum carbonate For example 


Ainmonu carbonati* 

V. 

dr 

Tmeturte scilltc 

3 

dr 

Syrupi tolutani 

V, 

pz 

Infusi seneg-x 

3 

P2 

4qua cliloroformi 

ad G 

oz 


3Iuce fiat mistura 


Sig A tabJespoonful every /our hour* 


2 00 gm 
1’’ 00 cc 
15 00 c e 
00 00 c c 
SOOOO cc 


If the tough he troublesome, a little opium may be added to this mix 
ture but, as already said, this must bo done with great caution, if at all, 
when the secretion is very free 

Belladonna— In severe cases of bronchitis where tho dyspnea is 
marked and there appears to be extensno involvement of tho bronchioles, 
belladonna is valuable in that it lessens the secretion and at the same time 
stimulates the respiratory center Tlic same is true when the bronchitis 
IS complicated by pneumonia, and m such cases it is well to push the bclla 
donna until the pupils dilate and tlic mouth becomes dry and tbe skin 
flushed In the bronchopiieumoma of children this treatment seems to 
be of special value When wheezing is a marked feature of a bronchial 
attack belladonna is useful in relieving this asthmatic tendency 

Sydney Ringer and William Murrell have both very stron^lv recom 
mended the use of belladonna m the secreting stage of acuto bronchitis, 
and the writer has frequently seen the great value of it hero N T 
Davies of Sherborne speaks of its magic effects” when used in 
acute bronchitis, and indeed, in asthma also as an inhalation He recom 
mends 1 gr (0 005 gm ) of the extract of btllulonna dissolved m 
half an ounce (10 c e ) of warm water m a Dr Siegel s inhaler The 
writer has no experience with this method, but it should be valuable, as 
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drugs are Tery ripidh abanrlied from the rcspirrfory tract, and one would 
g«.t ViOth the local and al o the general ell«cta oi the atroprn 

Lobelia — The cthtrcrl tincture of lobeha is also much ustd here, in 
do cs of about 10 drops Its action rct>emUcs tint of belladonna 

Measures for Relief of Cyanosis — ( upinng — Mhen an^ cvonosis 
exists the likelihood is that the nght heart is osirstrained ind tending to 
give wn, and remedies must lie used for its relief Dry cupping over the 
slcmum and aoalpule is x iluibjc here It is indeed a remedy the good 
influence of 'which has been mdcpcndcntlj discovered bj most races the 
World over IVlure the distress is very t.c%erc vet cupping max be cm 
ploxeJ A scarifier IS conxinient hut hv no meins neces«arj, for this as a 
few prehmimrx <»halloxx incisions with a sharp scilpel arc all that is rc- 
qiiin-d A Bier cup la apeci Olx usctnl xxherc wet cupping is to be doue as 
the suction maj he regulated m a wax that is not possible where the v icuum 
18 obtained bj bnnunp, spirit A few Ucches over the roots of the lungs act 
la much the same xxax It tlu.se milder methods of rclicxing the cxunosis 
he not sufficient then bleeding fn>m a xtin in the inn or even from the 
external jugular xoin mix W pruticed with great r?hp£ The removal 
of 6 to 15 ounces of blood is uxinllx sufficient In xen sexfro cisis the 
blood may not flow from tin opened vein, and it may be then assisted bx 
gentle aspiration with n svrioge 

<Sfr!/e/inin — In these distressing eases hxpodertnics of strxchnm are of 
preatyrtlue, and 1/dO gr (OOOi gm ) max be gixcn (verx three or four 
hours with adx intage This dose max he doubled in severe cases 

Inhalation of Oxygen — The value of this measure is very differently 
gaged bx different obaorxtrs hnt undoiibtedlx it has some action in les 
sening cxanosis and in the writers opinion should never Ic neglected m 
severe nses where this luiditx is marked Ortner sax s here 

‘In cases of dyspnea, cxanosis marked diminution of the respiratory 
surface and coincidtnt wi iknexs of the heart the above mentioned hydro 
patlue measures may be aupplennntcd hv tffi lubalition of ox\t,en If 
2j gallons at least arc inhikd dailx good results often appi ar, although 
wo may not be able to exphm them theoretic illx The breathing and heart 
action are slowed and the subjective sxTnptoms are much improved show 
mg tiint owing to the inhalation of oxxt,en, more oxy^un has pa® ed into 
the blood and tissues ’ 

Tht mctlioil 1)X x\bu!i oxvgen is given is all important If the gas be 
merolv administered through n funnel held near the face of the patient 
little gojd results \ji excellent though wa teful way is to give it through 
a rubber tube pi med in one nostril If this tube m the nose can es distress 
It mix bi put m the mouth Still licttcr is, the hfeltzer inhaler 
chamber is the best of all hnt notwrallv can only be cmplovcd 
in large institutions In severe bronchitis and in bronchopneumonia the 



44 


DISEASES or THE BRONCHI 


•which produces chlonl by its decomposition in the hodv, and has less effect 
upon the circulation thin has that powerful dnig, trional and hstly 
hromural Chlonlamid is gnen in doses of 15 to 45 gr in cachet or 
dis'ohed m a weak spirituous or acidulated solution, trional, m 10 to 
20 gr powders or in caditts and hromural, probably the mildest of all 
of those mentioned, in doses of 10 to 15 gr 

If hipnotics require to be u^sed for some time, it is wise to vary them, 
and as a nilc not to gue them oltener than every second or third night 
When, m acute brondiitis the secretion is well established, cvpec 
torants are not much required but mau\ use litre, w ith apparent benefit 
to their patients, the so called stimulating e'vpectorsnts These give relief 
and appear to make the espeetor ition come away with more ease and then 
dry up npidh and disappear 

Stimulating Expectorants — The stimulating expectorants most com 
monlv used are senega and ammonium carbonate For example 


Ammonii carbonati« y_ dr 

Tincturm scill-e 3 dr 

Syrupi tolutani oz 

Infusi senega 3 oz 

Aquffi thloroformi ad C oz 


Misce fiat nustura 

Sig A tablcspoonful every four hours 


2 00 gra 
12 00 cc 
15 00 cc 
90 00 c C 
800 00 cc 


If the eotigli be troublesome, i little opium ma\ bo added to this mix 
ture, but, ns already said, tins must be done with great caution, if at all, 
when the secretion is very free 

Belladonna — In severe cases of bronchitis where tho dvspnea is 
marked and there appears to be extensive involvement of tho bronchioles, 
belladonna is valuable, in that it lessens the secretion and at the same time 
stimulates the respiratoiy center The same is true when the bronchitis 
is complicated by pneumonia, and m such ciscs it is well to push the holla 
donna until the pupils dilate and the mouth becomes dry and the skm 
flushed In the bronchopneumonia of children this treatment seems to 
be of special value When wheeziu^ is a marked feature of a bronchial 
attack belladonna is useful m relieving this asthmatic tendency 

Sydney Ringer and William ifurrell have both very stronglv recom 
mended the use of belladonna m the secreting stage of acute bronchitis, 
and the writer has frequently seen the great value of it here N T 
Davies, of Sherborne, speaks of its ^agic effects” when used m 
acute bronchitis, and, indeed, in asthma also, as an inhalation He recom 
mends 1 gr (0 0G5 gm ) of the extract of belladonna dissolved in 
half an ounce (IG c c ) of warm water m a Dr Siegel s inhaler The 
writer has no experience with this method, but it should he valuable, as 
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When the acuteness of an attack, of bronchitis has passed away and the 
fever is more or less gone, occasionally the cough remains tiying and the 
sputum thick and difficult to get rid of In such cases potas-fium lodid in 
small do«es thrice daily is valuable 

immontum chlond is also here mnch used The dose is 5 to 20 gr 
(0 3 to 1 3 gm ), and the unpleasant taste ma^ be partiallj covered with 
the liquid extract of licorice, or it may be given in a mixture somewhat as 
suggested in Squire s Companion to the Bntisli Pharmacopceia 


B Ammonii chlondi 
Syrupi limonis 
Spiritus cliloroformi 
AquE 

JIisco fiat mistura 
Sig A tahleopoonful every t 


dr 11 8 00 gm 

oz 15 00 ec 

dr 1 4 00 c c 

ad oz VI 200 00 cc 

to four hours 


Lozenges containing 2 gr (0 3 gm ) of the drug, are useful 
Pofassium hichromaie has been recommended by E G Paxton 
and others at this stigo of the disease where the sputum is thick and 
tenacious and hard to bring up Tbc usual dose is 1/64 gr (0 001 gm.) 
every hour or two 

On the other hand id some cases lato in the disease, the sputum rc- 
Tnains or becomes very profuse Here the mineral acidt> espcciallv the 
nitro hvdrocbloric acid m doses of 5 to 20 minims (0 3 to 1 8 c c ) appear 
in some obscure way to lessen this excess Most hospitals have an acid 
expectorant mixture for this purpose, suen as the one at fet Bartholomew s 
which 18 as follows 

B \cidi mtrohjdrochlorici diluti min x 0 60 

Tinctur® aurantii rain xx 1 25 

Aqus chloroformi ad oz i 20 00 

3h8ce fiat mistura 
Sig Thrice daily after meals 

With it may bo combined 5 to 10 drops of tmeturo of nux lomica 
After the fever and all acuteness have subsided the patient should be 
out of bed and in the open , a change of air especially to the seaside is 
now of value lie will probiblj require some tonic, most commonly cod 
liver oil or iron or the tw o cozntoned 


CHRONIC BRONCHITIS 

Chronic bronchitis is a very common disease and exists m all de- 
grees from a slight tendenej to catarrh to one so severe that it and its 
complications frequently prove fital 
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arteinl blood la undersitiirated TVitli oxygen and this 'undersaturation 
can bo lar^cR remo\cd bj an efficient inbalation of the gas 

The idea naturally occurs that in desperate cases oxjgen gas might be 
administered directlj into tie tissues, wd several imters hart urged tie 
value of this method Receutlj Dr Sacquepce, professor at the Val de 
Grace, read an interesting paper before the Socicte de Jledecinc Militaire 
Fransaise on the use of oxygen in this ww in acute respiratory conditions 
The treatment is purely synnptomatic, but rapid relief of the distressed 
breathing is 'seen, the heart beats are slowed and the blood pressure rises 
Rapin mentions a cise yyhere x cliild of fourteen months was apparentlj 
in aritculo mortis from diffuse bronchitis of both lungs The child yvas 
unconscious, cold C 3 anoscd and the puUo was imperceptible Vinous 
remedies y\ere tried yyitbout effect including the inhalation of oxygen 
Then this gas yvas injected under the skin of the thigh The immediate 
effect was to raise the tomperoture locally, xnd the hviditj of the skin here 
was replaced by a rosy color The dyspnea became relieved and the pulse 
perceptible The treatment was cautiouslj continued, first in one thigh 
and then in the othCr and tlie patient recoyered Experiments on rabbits 
gave the follouiUo results (1) An animal which has rectived a prophy 
lactic injection of oxjgen und<i the skm resists asphyxia longer than does 
a rabbit not so prepared (2) Existing asphyxia can be relieyed by the 
hvpodermic introduction of oxygen, and the pulse simultaiieouslj im 
proves (S) If asphyxia is pushed until the corneal reflex is abolished, the 
injection of oxygen permits of recovery, even though the duration of apnea 
has been prolonged beyond the period fatal m control animals The 
method would probably prove of service in anv condition cliarai-terizcd by 
cyanosis and aspbvxia The apparatus is simple A rubber tube is con 
neettd bj a stopcock yvith \ gas bag full of oxjgeii The other end of the 
tube is lightlj plugged yyith sterile cotton yvool, and then connected yvitli a 
large bore hvpodormie needle In France yyhere the method baa been much 
used lately ilartinet’s oxygenator is usually employed 

Empties — Oci-asionall^, yvlien (he bronchial secretion is exce^-sive and 
the poyver of coughing it up is insufficient, an emetic is valuable and even 
life saying Emetics are chieflj giycn to children, they should be used 
with caution where the pulse is weak \ny sign of pulmonary collapse, 
however, is an urgent indication for such therapy in strong patients For 
an adult 20 gr (1 35 gm ) of powdered ipecacuanha or half an ounce of 
the yvine will usually bt sufficient llustard and yvater is a useful and 
relatively non depressing emetic, and should bo giyen in the strength of a 
tablespoonfnl of mustard dissolved in a tumbler of warm yvater Apo- 
morphm hjpodermicallv administered is very certain in its effects, but 
gives rise to a good deal of depression and hence should bo used with 
caution The hypodermic dose for the production of emesis is 1/20 to 
1/10 gr (0 003 to 0 OOG gm ), and it usually acts yyithin five minutes 
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place m wliicli the patient can be the greatest ntimbcr of hours in the open 
air, especially wbtu this is combined with «imlight 

In the summer months a bracintj climate will gciienllj be found to bo 
the best The praines of the northwest offer a beautiful inland climate 
and the seacoasta on both sides of the nortlKm part of the continent are 
excellent where «ea air is preferred Jluskoka the Georgian Bav and the 
Thoii^nd Islands arc \er> faaonte lake and woodland resorts In 
all of them the pure air and absence of dust arc marked 

The great majonfv of patients either are not ill enough to m ike it ex 
ppjient for them to go a\va\ for the whole winter or, even if thev are 
cannot afford the time or the money to Jo so In the slighter ciscs it is 
sufficient to impress upon them the necessity of avoiding night air and 
damp windy weather but tho more seriously affei ted ones who reside in a 
northern countrj often find that they can onlj have c<nnpvrati\c ease bj 
deliberatelv stav ing indoors for some months In eldtrlv people this is not 
much of a hardship 

Oases of chronic bronchial catarrh soon find out for themstlves tho 
evil influence of ‘ catcliin^ cold ’ Often however, in endcavoniig to avoid 
this they defeat their end hy makiii^ themselves too sensitive to change 
of temperatuie Such people are (he better for a process of hardening’ 
(the German ibhariunff) This i« best accomplished bv the daily use of 
the cold sponge douche or plunge and salt water seems to be specially 
servicoablt hero Rock salt may bo added to tbo water to mako a 1 to 
3 pel cent •olntion water contains about a quarter of a pound of 
solids to tho gallon and may be imitated very closclv by adding common 
salt, 7 pounds magnesium cblond, 1 pound, magnesium sulphate VI 
pound to 30 gallons of water 

According to I II Ivellogg cutaneous stimulation will bo increased 
bv tbo addition of half to one pound of chlorid of calcium to tho bith 
The mistake must not be. made of employin,, tho subatance commonlv 
known as chlorid of hme the proper chemical name for which is ‘ c ilcium 
hvponhloritc Some such as Ortner recommend a 5 per cent solution 
of salt, and certainly this is useful jf the hydropathy K limited to spong 
ing The salt more certaiiilv brings about a leaction than does the mere 
cold By such cold applicitions the skin is trained to resist changes in 
the external temperature Tnri^ish baths are often useful, espcciallv 
during any exacerbation The piticnt however must fake great cire 
not to become chilled afterwards, md should quicklv bo got into a well 
warmed bed 

In the same wav patients may be hardened to breathe cold air but 
should bo wimcd against month htiatliiii^ Tho nasal passages are 
specially adapted for w arminsr the inspin.d air, as also for remov ing larger 
foreign bodies which have been inhakd R Ilutcliison reminds us that 
air entering the nose at frcraing point is warmed to a temperature of 
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The indications for treatment nre 

1 To r(.nio\c ns fir ns possible, tlit- cause of the pnmarj condition 
and of the lutircnrrcnt c^accrbuions 

2 lo raise the pitunt s. j^neral liciltli in c\cr\ possible wav 

3 To UbC me ms to refjnhtt the amount of the evpcctontion 

4 To nheac all umu'ccs nra cou«,h, which cough not onU tends to keep 
up the catarrh but also increases the cinphasema, iun\ dilate the hrouclu, 
and further tends to a\c ir out the patient bj cansiiio sleepless nights and 
disturbed daas 

Environment — V patient suffering, from cbronic bronchitis should be 
guarded from iiiclcnaint wf atlicr The c pitients nio neirh nhvajs better 
and, indicd often npparenth well in siiimmr, and it is freqnentlj a good 
plan to ndaiso that tho\ if jxissiblo, spend one or two winters in the south 
Ba so dom^ and thus naoidin^ the acaito cvoccrbation«, which arc so apt 
to occur in winter, flica ma\ loiapletcia rccoatr uid in time once more 
face a northcni climate with impunita The siinc aainter resort will not 
suit c\on case Gcnoralh speaking if the case bo one in which the e^ 
pectoration is scanta and the cough Innasmg, n mild and humid ntinos 
phere will be indicated, such as is found m Tlorida, Nassau Btnnuda, 
and tho cst Indies, on this side of the continent, and near the coast of 
sonthcni California on the west If, on the other hand the expectoration 
be profuse, a dra air is indicated, such as is found in the inland parts of 
soaithona California Colorado, Texas Jlexioo and Egapt ^\hen a pa 
tient has gone Soutli tor the winter it is most important that ho docs not 
return to liis northern home too «oon m the spriiig, One often secs this 
error committed aaith the dmst icsults 

atcring places arc miicli used, c^pocialU abroad in the treatment 
of chronic broncliitia, and often thev aro a ilunblc One might go info 
great detail as to the exact composition of this or that special water, but 
probabh, as 1 A Iloffinaim, of Icipzig, si>8, “the imnenl springs them 
elves are pricticallv all of c<jinl xaliic Tliov suit human nature best, far 
lictter tlnn puu w iter and n small amount of sulphur m tho water makes 
a plei ant ind useful change If the stronger purgatives are pre cut, their 
action, of course, hoccrmi a important for corpulent pitienls and those hw 
mg a tendenev to constipation md hcniorrhoids Of course it is not a 
initter of inditftrencc wiien, wc send piticiits but the water itself makes 
little difference the situation, the pres,cntL of forests, the freedom of the 
air from dust, the average amount of moisture aro all of the greatest 
moment ” 

Verv often the best climate for bronchitic patients is a matter of cx 
perimcnt, and patients will freqnenfl> tra scvtnl before thej find cJic 
one that suits them best Probabh the most important point is to find a 
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place m which the patient can be the greatest number of hours in the open 
air, especially when this is combined with sunlight 

In th< summer months n hr lung climate will gtnerallv be found to be 
the best The prairua of the northwest offer a beautiful inland climate 
and the seacoasts on both sides of the northern part of the continent are 
excellent where sea air IS prclcrrtd 'Huskoki the Georgian Bay and the 
TLoimud Islinds are %ery faronte like and woodlmd resorts In 
all of them the pure air and absence of dust arc marked 

Ihe great mijonty of patients either are not iH enough to make it ex 
pcdient for them to awax for the whole winter or, even if tliev are 
cannot afford the time or the mone\ to do !»o In the slighter cases it is 
sufficient to impress upon them the ncecssitv of avoiding night air and 
damp vvindv weather hut the more seriowsU affteted ones who tesidt in a 
northern country often find tbit they t«i only have comp native eisu by 
dtliberatelv staving indoors for some months In dderlv people this is not 
much of a hardship 

Ca cs of chronic bronchial catarrh soon find out for tbemsflvcs the 
evil influence of ‘ catching, cold ’ Often however m endeavoring to avoid 
this, they defeat their end bv making themselves loo sensitive to change 
of temperature Such people arc the better for a process of hardening” 
(the German ihhartung] Tins is best accomplished by the dailv u e of 
the cold sponge douche, or plunge, and salt water seems to be specially 
serviceable hero Rock salt may be added to the water to make a 1 to 
” per cent solution 9ea water contains about a quarter of a pound of 
solids to the gallon and mav be imitated very closely by adding common 
salt, 7 pounds magnesium chlond, 1 pound magnesium sulphate Y. 
pound, to 30 gallons of yvatt r 

According to T H Kcllos^ cutaneous stimulation will bo increased 
by the addition of half to one pound of thlond of calcium to the bath 
Iho mistake must not bo made of employing the subytance comnionlv 
known as clilorid of lime, the proper chemical nirac for which is calcium 
hypochlorite Some such as Ortner recommend a 6 per cent solution 
of salt and ccrtaiiilv this is useful if the hydropathy be limited to spong 
mg The salt more certainly brings about a leiction than dots the mere 
cold By such cold applications the kin is truned to resist changes in 
the external temperature Turkish baths arc often useful especiaUv 
during any exacerbation Ihe patient however must take great care 
not to become chilled afterwards and should quickly be got into a well 
warmed bed 

In the same wav patients may ho hardened to breathe cold air, but 
should be warned agiinst mouth hrcathing Tho nasal passages are 
spocialh adapted for waruntig the inspired air, as also for removing larger 
fortigu bodies wbieh hive been inhikd E Hutchison reminds us that 
air entLnu,^ the nose at freezing, point is warmed to a temperature of 
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81° F by its passage through the no e alone When a chronic bronchitic 
must be out on a rtu day it la often amso for him to ivear a respirator, or 
at least a muffler 01 er the mouth to pre\ent mouth breathing, and he should 
be specially cautioned against talking jn the open air, which necessitates 
mouth breathing for the time being 

Crowded rooms, where the air is both warm and impure, should be 
sedulouslj avoided and going into tho cold air after such an exposure is 
specially apt to make such cases worse 

Indoors, plenty of fresh air should be proi ided, but draughts must be 
avoided, and extreme cold, such ns will occur in winter if the windows be 
opened in the bedrooms at Right, howe\er useful it may bo for tuberculous 
patients, is not suitable for bronchitic ones A temperature of about C5° F 
is usually the most satisfactory one for the pxtient, and marked variations 
from this, either up or down, arc not advisable 

Many cases are caused, or at Icist made worse, by the inhalation of 
dust This IS seen in many occupitions, such as coal mining, stone cut 
ting etc. ‘Where possible, such patients should bo urged to change their 
work for one allo^nng of a purer otmospbero But roan\ better class pa 
tients are also afflected bv dust, and should avoid going out on the streets 
on dry, windy days and if they must do so should wear a muffler or rcspi 
rator The wav in which tho streets of some cities are clpancd is a constant 
menace to these people from the dust thus raised 

Clothing — The clothing of bronchitic pitieiits is an important matter 
Heavy clothing is objectionable m many ways and yet tho wearers must 
bo kept warm Perhaps the most suitable underclothing is that made of 
light and porous material, of which the patient can weir two sets in cold 
weather In this way the total weight of the underclothing will be less 
than with one heavy suit, and yet he is more completely protected from 
chills by the air between the two lavers Tlio suit next the body should bo 
of some porous material, either cotton, linen, or silk, and tho outer one 
may be of light wool Chest protectors are, as a mle, not advisable 'Wlicn 
people live in a cold climate and in heated houses, it is necessary to re- 
member that the house temperature may be almost that of summer and 
hence does not call for thick clothing and yet the outsidr temperature may 
he somewhere near zero Such a difference is best mt t by the use of a 
heavy overcoat 

Contagion — People suffeniig from chronic bronchitis should avoid 
the proximitv of individuals suffering from any acute catarrh, which is 
often very contagious, and acute attacks must be a\ oided, if possible They 
are also especially susceptible to tuberculous infection and must hence 
avoid this as far is possible 

Tobacco — Inhalation of tobacco .jnoke often excites a bronchial 
catarrh, and must be avoided not only advising against the mlialation 
of cigarette smoke, but also pointing out the fact that the mere breath 
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ing of an atmosphere laden -with tobacco smoke from the smoking of others 
13 almost as had as direct inhalation. 

Exercises — ^Exercises cspecnllj breatlimg exercises, iro of great 
value in chronic bronchitis It sbonld be remembered that in these cases 
there is alnavs more or less cnaph\sema, and that hence the normal elas 
ticit^ of the lungs, tvhich in health is rcsponsiblo for the cxpiratorv act 
during quiet respiration, is more or less absent, which causes the expiration 
to become an active instead of a passive act Tho result is that the ex 
cursion of the thoracic parietes is lessened, and stasis both of the respira 
torr tract and of the pulmonary circulation is apt to be more or less 
present Regular breathing exerci es, with spcciil emphasis upon cxpira 
tion, are hence valuable, and maj with advantae^ be carried out several 
times a daj It is best that inspiration be done through the nose and ex 
piratinn through the mouth In this waj the least possible obstruction is 
offered to expiration H E Knopf believes that he has been successful 
in curing cases of chronic bronchitis svstematic exercises in deep breath 
ing The exercises are done before a largo mirror, with the chest bare, 
inspiration being performed thiougb tho nose and expiration through the 
mouth These exercises improve the general health in a remarkable way 
Ivnopf urges that this deep breathing is not onlj the most certxui expcc 
torant, but is also the only one that is entirely harmless The onlv draw 
back IS an occasional slight giddiness which, however soon passes off it is 
no doubt due to a mild degree of icapnia. 

Compression of the lower part of tho chest is often of value It should 
bo done during the last put of expiration, and really continues this act 
in a passive way, so as to make tlie act more ampk It may be earned 
out by the nurse or phvsician, or, as G Uoppe Seyler has pointed out, h\ 
the patient himself, who soon Icams to do it He is taught to place bis 
hands on the sides of tho chest, to pre^ here at the last part of long ex 
piration and finally to bend fon^ard as if bowing which xet forces the 
diaphragm upward and thus lessens the diameter of the chest in the vertical 
direction Various forma of pneumatic apparatus have been advocated 
from time to time especially abroad but as x rule the practitioner will 
probably do very well without them Postural treatment of those cases in 
which tho brondiial secretion is exicssive will be referred to later on 

^Vhen a patient with chronic bronchitis suffers an acute exacerbation 
he should be placed in bed, and treated as an acute case and with even 
greater care than usual 

Diet and General Treatment — Cises of chronic bronchitis are gen 
erallv below weight and low in general health and usually require to be 
fed up especially with fatty foods such as milk and cream In some cases 
a general dyscrasia such as gout or uremia mav be the cau e of the con 
dition and may be best met bv appropriate diet In many of the German 
and Swiss spas, where chronic catirrh of the respiratory organs is treated, 
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such as Eros Isclil Rciebenhall, etc , the so called “whey cure ’ is mufli 
used It consists in the drinking of warm whci, either alone or mited 
with mineral w ater, in dchmte quantities at fixed times About 20 ounces 
(600 cc.) are taken a da\ as a rule It appears to relieve irritable 
lanngcal cough and to exercise a favorable influence over laryngeal and 
bronchial catarrh The whe\ is not, of course, the exclusive diet, and it is 
usual to limit the amount ot anim il food taken and to augment the amount 
of fruit and icgetahlcs At the spis the wlie\ is made from the milk of 
goats and sheep, is u ( II as from cow’s milk I Bumev T eo spoke higlilv of 
it Like all “ipa treatments, this nm be carried out at home, but is not there 
so succcsslul is all the other oOod influences of the spa, such as rest, good 
air, regular hours etc, art apt to be missing In children some dietetic 
error may bo at the bottom of a persistent bronehnl catarrh, and the wlioh 
regime should be carefully gone into Habitual oaerfccding or wrong feed 
in-, ma> bo present, and otlicr treatment will l>c of little avail until this is 
attended to 

The dietara, as prciontcd bv Bobort Hutchison for dyspepsia lu 
children is hero useful Starcli puddings — such as rice sago tapioca, 
arrowroot, and cornflour — sweets, sweet cakes, sweet fruits, 3am, honey, 
manual ide potatoes, tuniips, carrots, should all he given in verj small 
quantitv or cut ont altogether Ihc diet should consist chiefly of stale 
bread drv toast with butter or dripping eggs, Icof, mutton, fish, chicktn, 
bacon tongue green vegetables m moderition, custard, plain puddings, 
stewed prunes, figs etc Ihc child should bo permitted to oat only at 
moils Tea coffee and other stimulants 4iould be avoided J Allen calls 
attention to the value of this diet in the persistent bronchitis of children 

When chrome bronchitis occurs, as is not infrequent, in obese people, 
it usually proves verv intractable In such cases the obesitv acts unfavor 
ablv , as is pointed out b\ Geo A Sutheiland in three diys (a) vascular 
obstruction occurs from incren cd rcsistanco m the fittv ti>,sues, (&) cir 
diac weakness is present from deposit of fat about the heart muscle 
(e) pulmonary obstruction exists from excess of carbonic acid gas m the 
blood It IS neeessiry to remove the cxcc«s of fat, which is best done 
through three measures (1) a lean meat diet, (2) a saline aperient every 
morning, (3) water to be freelv drunk between meals 

Cod Liter Od — Cod liver oil, which may bo here considered rather 
as a food than a dm-, is invaluable m the common thin tvpe of the disease, 
and many patients, especially children, take it during the entire muter 
with great benefit G A Sutherland truly says, “The patient who has 
bronchitis every winter will probably benefit more from eod liver oil taken 
throughout the cold months than from any other therapeutic measure ” 
As a rule it is not so necessary, nor indeed so well borne bv the stomach, 
in the summer If there be any anemia, then it is well to combine with 
the oil some salt of iron This may be done in the form of one of the 
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numerous emulsions of cod Iner oil and iron winch are on the market, 
or one maj gire the plain oil and the svrup of the lodid of iron either 
separately or mixed iramediatelv before being taken Probably the chief 
advantage of cod Iner oil lies m the fact of it being a fluid containing a 
lery oxidizable fat m a very hne state of division, and also from its large 
vitamin content, and those preparations from which the fat has been re- 
moved are not of the same value 

In many cases it is possible, by appropriate dietetic and other treat 
ment, to remove the underlying cause of the chrome catarrh this is the 
case in gout, uremia, alcoholism, and some other toxemias ^\here the 
heart is primanlv at fault, a brondntis will improve as this organ becomes 
stronger and more competent 

Vaccine Therapy— Under removal of the cause should be considered 
vaccine therapy, by which the actual cause of the bronchial catarrh is at 
tacked through the raising of the patient s speciiic resisting power to the 
special infection present The treatment is still upon its trial, but in 
some longstanding cases of chronic broncfaitis it Las seemed to prove of 
great value and it is likely that, as the tcchnic improves, still better and 
more constant results will be obtained 

An autogenous vaccine is the most reliable and where the infection is 
a mixed one, as is usually the cast, (he chief form of organism present 
should be made into a vacciuc A C Latham, who has done muth work 
here, says that one should btgin with a small dose say one million dead 
bacteria The effect should be an improvement in the patient s sensations 
Any rise m temperature means that the dose has been too big According 
to Latham, the remedy raav equally vvell be given hvpodermically or by 
the mouth in a little normal saline on an empty and Lealthv stomach 

Samuel West mentions several cases of chronic bronchitis in which an 
almost pure culture of pneumococci was obtained from the sputum. A 
vaccine consisting of ten to thirty millioiia of dead pneumococci was used, 
but the results were not at all encouraging 

The treatment of bronchitis by Tflccmes is yet in its infancv, but m 
long standing cases it seems to open up an encouraging field for mvesti 
gation It IS, however, expert work and cannot yet bo looked upon as a 
routine treatment 

Serum Therapy — Serum therapy has been tried in bronchitis but 
without any striking results, unless indeed on© include diphtheritic bron 
chitia where brilliant cures have been frequenth effected G Cirnere 
has published a case of chronic bronchitis of streptococcic origin which 
was markedly improved by the use of antistreptococcic serum 

In all cases of chronic bronchial catarrh the boaels should be kept 
regular A fractional dose of some saline evciy morning is a useful way 
of bringing this about. In plethoric cases an occasional mercurial purge 
13 to bo advised m addition to this 
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sucli as Tms Ischl, Eciehenbnll, etc, tbo so called “whej cure” is much 
used It consists in the drinking of ■warm wlie;^ , either alone or mixed 
w itli mineral water m definite quantities at hacd times About 20 ounces 
(GOO cc.) arc tiken a di> as i rule It appears to relieve irritable 
hrjiigcal cougli and to exercise a faaonblc influence over lar-vngciil and 
bronchial citarrh The whc\ is not, of course, the e'xcliisne diet, and it is 
usual to limit the amount of animal food taken and to augment the amount 
of fruit and ic^etables At tbe spis the wbev is made from the milk of 
goats ind sheep, as well ns from cow s milk I Bnmcj \oo spoke higlih of 
it I ike ill spa treatments tins mai be earned out it home, hut is not there 
so successful IS ill the other good influences of the spa such as rest, good 
air, regular hours, ctf , are apt to lie mining In children some dietetic 
error inaj he it the bottom ot a persistent bronchial catarrh, and the whole 
regime should be carefulH gone into Habitual oicrfctding or wrong fecil 
mg ma^ bo present, and otlier treatment will be of little avail until this is 
attended to 

Tin. dietara, as prexenled bv Ilobcrt Hutchison for dvspcpsia in 
children is hero useful Stirch puddings — siicli as nee, sago, tapioca, 
arrowroot and cornflour — sweets, sweet cakes, sweet fruits, jam, honej, 
marmalade potatoes, turnips carrots, should all be given m verj small 
qaiantitv oi cut out altogether The diet should consist cliiefl> of stale 
bread, drv toast with butter or dnppinc eggs, beef, mutton, flsh, chicken, 
bicon tongue green vegetables in moderation, custard, plain puddings, 
stowed pninw figs, etc I lie child should be permitted to eat only at 
meals Tea, toffee, and other stimulants should lx avoided J Allen calls 
attention to the value of this diet m the persistent bronchitis of children 

When chronic bronchitis occurs, as is not infrequent, in obese people, 
it usuallv proves verj intractable In such cases the obesitj acts unfavor 
ably as is pointed out In Geo A Siithcilind mtlucedijs (a) vascular 
ob«tructioii occurs from jiicreiatd resistance in the fattv tissues, (5) ctr 
diac weakness is present from deposit of fat about the heart muscle, 
(c) pulmonarv obstruction exists from excess of carbonic acid gas in the 
blood It IS necossarj to nmovo the exce'« of fat, which is best done 
through three measures (1) a lean meat diet , (2) a saline aperient every 
morning, (3) water to be frcclj drunk between meals 

Cod Liter Oil — -Cod liver oil, which may be here considered rather 
as a food than a drug is mv iluable m the common thin tv po of tlic disease 
and many patients, especiallj children, take it during the entire winter 
with great benefit G A Sutherland tmlj sajs, “The pitient who has 
bronchitis every winter will probably benefit more from cod liver oil taken 
throughout the cold months than from any otlier therapeutic measure ” 
As a rule it is not so necessary, nor indeed so well homo b\ the stomach 
in the summer If there be any anemia, then it is well to combine with 
the oil some salt of iron This may be done m the form of one of the 



BRONCHITIS 


55 


[J Sodii bicarbonatis gr xt 1 00 gm 

Sodii chlondi gT t 0 35 gm 

Spintus chloroformi mm t 0 35 cc 

AqucD aniei ad oz ^ 15 00 c e 

5Ii«ce fiat mtstuia 

To be taken in a gU t> of hot water on fir t waking in the morning 


The writer has freqntnth found this mixture of great value 

Another useful remedy with the oamc object is Ems water, of which 
3 or 4 ounces should be taken in hot milk on first waking or the old 
fa hioncd rum and milk may bo useil with ndvantsge 

In cases where, during the night, the cough is dry and the sputum 
difficult to cough up the alkahno mixture given above may he used with 
benefit at bedtime as well 

iinitnents Poultices and Sprays — Liniments are frequently of value 
in chronic bronchitis They are tho same as recommended in acute 
bronchitis and used m the same wav Poultices and fomentations 
are not required in chronic bronchitis, but during any little exacerbation 
ft mustard leaf over the upper part of the sternum often gives relief 
In cases of chronic bronchitis with scanty sputum mild alkaline sprays arc 
often of value, such as Seiler s solution 

Cough — ^By tho use of means, such as those indicated, to make the 
secretion more fluid, the cough may be so much relieved that it needs no 
special treatment But frequently the cough remains excessive and is 
indeed the chief symptom complained of It mav bv keeping up an 
irntation in the upper air passages make the catarrh worse and a vicious 
circle IS established — the cough causing the irritation which in its turn 
C1USC3 the cough In even case of con^h it is most necessary that the 
practitioner before eraploving vnv remedies for its easement fullv con 
sider if the cough be a useful one and, if so whether it be excessive or not 
As an example of an absolutely useless congli one mav cite that produced 
bv a drv pleunsv, and as a tvpe of a useful one that set up bv the 
presence of a remov able foreign body in the air pa’»‘»igc8 The first of 
coursi, mav bo freelv checked, wink the latter 'should be encounged or 
It least left alone Tlte same rule holds good in the coughs accompvnying 
bronchitis In one cise a dry imtnhle cough mav be making the patient 
ini'ictahle and vet is onlv doing havni and should be checked while again 
another patient mav he coughing only to get nd of a qinntitv of secre- 
tion which 13 thrcitcning to asphvxinte him, and such a cough of course 
‘‘hoiild be encouraged 

Infomiiia is frequently produced by cou^hicg and the late Dr Gus 
tavo Schorstein of the London Brompton Hospital used to av that the 
best hypnotic m chrome bronchitis wi8 strvchnin It of course acts bv 
helping the cough and thus clearing the tubes of secretion, the presence 
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Symptomatic Treatment — Expectorants — TLc u«o of expectorants in 
cliromc bronchitis has been built up cntirtlj on empirical lines The 
majoritv of (ho hlt^ still bchcres that everv case of cough should ha\c a 
cough mixture No doubt the profession also has tended too much in 
this direction, and now there is a swing of the pendulum in the other 
direction Expectorants, however, bold an important place m the treat 
ment of chronic bronchitis, and nlien carefiilh used, after a full consid 
eration of the nature of the ease, arc often cxtremeK useful in allajing 
the s'vmptoms 

In the majority of cases of chronic catarrh the cough is not excessive, 
and if the expectoration be brought up easily, then expectorants are not 
required, and our efforts should bo directed toward the prevention and 
lessening of the acute attacks and the raising of the generil health bj the 
use of tonics, proper feeding, etc , m order to bring about a more healthy 
condition of the bronchial mucous membrane ^Micre, however, the 
sputum IS seintj and tough and the patient coughs much with little result, 
those expectorants which tend to make the secretion more watery arc in 
dicated The ones that oct best in chronic bronchitis arc tho stimulating 
expectorants, chiefly squills senega and ammonium carbonate (see page 
44) The lodids also act in this wav and are specially indicated m gouts 
cases and in those eiscs where, along with a tough and scanty sputum, 
there is a tendency to whcozuig and asthma They are best given well 
diluted half an hour before meals, and (be dose need not be more than 
2 to 5 gr lodipm is a valuable body, and mav be given with little risk 
of disturbing the digestion or producing other svxnptoms of lodisni It is 
said not to be split up in the stomicb, but to bo absorbed from the 
intestine Tho greater part of the lodipin is oxidized in the bodv, and 
when this oxidation takes place all the lodio separates out as lodid This 
action, however, is slow, and lodin may bo detected in the urine for 
weeks after tho treatment Las been discoutumed, according to James 
Burnett The 10 per cent solution can bo given m 1 or 2 dram ilooes 
mixed with a little warm milk, or the solid form may be used Tins is 
a brown substance and may be bad in tablet form 

In many pitients the chief difficulty is in tho morning On first 
waking the patient coughs and coughs until he brings up some toiiffli 
sputum which has accumulated during the sleeping hours Ho mav even 
vomit before he succeeds m emptying the air passages Having at last 
coughed up this material, be may be fairly comfortable for the rest of 
the dav In sneb cases, and they are very common, a warm alkaline 
aromatic draught taken on first waking usually gives great relief, bv 
rendering the secretion more fluid and thus easily got nd of 

Such a prescription as that added to the Brompton Hospital Phar 
macopffiia at the sii^cstion of Dr Burney Aeo may be used It is as 
follows 
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As a rule opium is contra indicated in dironic broncliitis, but m these 
irritable ca es it is often of value and may be used cautiously m small 
amounts Paregoric, compound ipecacuanha powder, and pill of ipe- 
cacuanha with squills are good preparations here A useful prescription 
for controlling unnecessarj coughing is the following 

Liquoris morphiniE hydrochlondi dr i 4 00 c c 

Acidi hjdrocyanici diluti dr ^ 2 00 c c. 

Sjmpi piuni virgimaiwe ^ 15 00 cc 

Infusi roa® acidi ad oz in 100 00 cc 

2Ii«ce et fiat misiura 

Sig A teaspoonful withont water as often as ciery four hours 

This forms a mixture which is very soothing in an imtahle cough 
Its action seems to bo partly local and hence is best marked when the 
medicine is taken undiluted As a nile, howeier in such chronic coughs 
as we are discussing the use of sedative cough mixtures if employed at 
all, should be reserved for the night 

It 18 scarcely necessary to say that in a chronic condition like the 
one under discussion opiates m any form should be avoided as largely as 
possible and if a pixscription eontaminQ such is for a time considered 
necessary it should bo marked not to be repeated, in order to avoid 
the possibility of the patient acquiring the opium habit 

Profuse Expeclorulicn , — With very profuse expectoration the medio* 
inal treatment is quite different. Hero the cou^h is hfe-saving and 
nothing must be done to check it, but, on the contrary if the patient 
be weak and tho moseuhr power low, it should be encouraged This 
can be best done by the use of strychnin Our efforts should be directed 
toward lessening the amount of secretion, both by raising the generxl tone 
of the patient by the use of tonics good food, etc , and more directlv by 
the use of certain dnigs which have the power of directly lessoning the 
abnormal secretion Such drugs are belladonna the mineral acids, and 
the so-called aromatic expectorants 

Belladonna acts powerfully as a drier up of secretion and also as a 
respiratory stimulant but must he used with care as it tends also to dry up 
the saliva and other secretions, anil may give rise to discomfort in conse- 
quence Its active principle atropin, is a verv powerful stimulant of 
the respiratory center it also lessens the respiratory reflex dulling the 
terminations of the vagus and thus tends to ewe tlie cough, but this 
dulling action is not so marked as it w m the ease of opium, and the other 
contra indications are not present. The tincture of belladonna may be 
giien in doses of 10 minims (06 cc.) thneo duly and will certainly 
lesion the amount of secretion Sometimes, however, it will be found 
that, althou^ the secretion be lessened the patient is not so comfortable 
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of which keeps the patient couj^mg nnd hence awake It may be given 
in the form of the hydrochlond or sulphate in doses of 1/60 to 1/20 
gr (0 001 to 0 003 gm ) either the month or hypodermically, or 
mix vomica may be u«ed in doses of 5 to 10 minims of the tincture, either 
by itself or added to ana other medicine that the patient is taking 
A useful proscription for cases with moderate secixtion is as follows 

R 

Tincture nucis vomicse 
TmcturiH sciIJa 
Ammomi carbonatis 
Syrupi tolutani 
Infu i senega; 

Ilicce et fiat nustura 

Sig Thrice dailj after meals 

An old recipe which the writer has often found useful in cases having 
a good deal of cough and a small amount of sputum is the following 

B Tinctura; campitors compoaito: 

Oxjmelhs cilia; 

Syrupi toiutani ju (30 cc ) 

Mi^ee fiat mistura 

Sig A tea poonful from three to six times daily in water 

Often tb© cough is largely kept up h^ on imtahle condition of the 
pharynx, and in such ca«es barley water, flavored with lemon, is a pleasant 
and efficient remedy and will frequentU relieve an irritating nocturnal 
cough, if sipped as required In cases of this kind it is important to tell 
the patient not to cough if he can po«sihh help it, the cough keeping up 
the irritation Such adiice is on a parallel with telling an individual 
with an itcbv eczema not to scratch In both cases many unnecessary 
irritations of the inflamed parts may thus, by the exercise of the will, he 
stopped 

In cases with much imtation of tho upper air passages, sprays, as 
alrcada mentioned, are useful Also inhalations from the handkerchief 
or through a Bumev Teo or some other form of inhaler Ten drops of a 
20 per cent solution of menthol in alcohol poured on the sponge and 
used for hours may give much relief Or the following 

B llenthol 1 part 

Eucalyptol 2 parts 

Benzoinol 3 parts 

lliece fiat mistnra 

Sig Inhale from an inhaler or handkerchief 


min T to T 
mm XV 
gr 111 
dr Ys 
ndoz % 


0 35 0 70 cc 

1 2o cc 
0 20 c c 

2 00 c c 
15 00 cc 
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It 13 gi\eii m do«ies of 5 to 15 drops, otmTemcntty dropped upon lump 
sugar, or it may bo dispen«ed in capsules, or as a draught such as that of 
the Victoria Park Hospital, which is as follows 

IJ Terebem mm x 

Mucalagmis tragacantlup 
Glycorini la dr i 

Aquse cmnamoni ad oz i 

llisce fnt mietura 

Sig To he taken thrice daily after meals 

Or the aromatics may bt lulnlcd and thus more directly applied to 
the diseased mucous mtmhrane Such a mixture as this is useful 

R Terebem 

Acidi carhohei liquifadi 

Spiritus chloroforim aa 3ij (8 00 cc ) 

Sig To be inhaled from a Burney keo inhaler for hours daily 

Or one as rccommonded by J C Briscoe 

B Creosoti dr lu 

Thymol dr u 

Acidi carbolict liquifacti dr i 

SpiTitus cliloroformi ad or i 

llisce et flat midura 

Sig To be inhaled frequently 

Or one ma> u«e tho inhalation containing mentbol and cucalyptol in 
benzoinol already giren (pige 5t>) 

Various sprars may also be employed here such as one of Seiler’s 
•solution or one of ipecacuanha wine as rcconimended by Ringer and 
Jliirrell 

Among the newer and less eommonly u'^ed methods of treatment of 
chronic bronchitis one may mention the following 

\ ray — The X rays hare been tried m chronic bronchitis, and some 
good reports of the results have be«i published Thus Dr Schilling 
of Nuremberg at the Gerimn Congress of Medicine m lOOC stated that he 
had treated a number of patients in this wav With one exception the 
results were faiorable and tho bronchial secretion decreased Even m 
cases of months duration the expectoration l>ccame less copious and m 
8omo instances totally disappeared without any undesirable complications 
The general health of the patients was improied and their ropiratory 
difficulties were lessoned One would of course like to know more about 
these patients — for example, whether any of iheni were of years duntion, 


12 00 cc 
8 00 gm 
4 00 c c 
30 00 lC 


0 60 cc 

4 00 cc 
30 00 cc 
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Tho mineral acids especially the mtro hydrochloric acid, are valuable 
m lessening exiwctoration, is m the later stages of acute bronchitis 

The aromatic expccloranti such is creosote and terehene tend to lessen 
bronchial seeretioa They are speeiilly indicated where any’ fetor exists 
m the secretion, and Mill be icfcrrod to later 

^Vllen the bronchial secretion is execsane, posture is an important 
factor in the treatment of the condition As is Mell known, in health tho 
cilia of the epithelial cells lining the respiratory tract aro constantly tend 
mg by their moaoments to bring the normal secretion, and with it anv 
particles of dust which may have alighted upon it, toward tho outlet of 
the respiratory tract, where it is swallowed or expectorated But, when 
the epithelium is changed, as it is in chronic catarrh, and the cilia no 
longer are there thus to move the secretion onward, this material, often 
excessive in amount, collects in (he air passages and must all he coughed 
up If patients with excessne secretion can be made to sleep with the 
foot of tho bod a little raised, gravity helps, or at least no longer retards, 
tho passage of this secretion toward the outlet F Forchheimor specially 
emphasized tho value of this postural treatment The foot of the bed 
should not bo raised more than two or three inches at first, but gradually 
can bo put up to double that height Beds ore now made by various 
manufacturers, the ends of which can be conveniently raised or lowered 
to any desired degree by means of levers acting on cogs 

In rare instances tho cxpioctorition m casts of ehronio bronchitis 
becomes fetid In such instances there is always a suspicion of actual 
dilatation of the bronchi, which may be marked enough to merit tho term 
of bronchiectasis In fttid cases the aromatic expectorants are indicated 
Aromufic Expectorants — Creosote is much used, and is best given 
m pearls or capsules containing 2 or 3 minims in each Or it may 
be given as the mistura creosoti of the B P , or combined with cod liver 
oil Guaiacol carbonate a denvativo of creosote, is a useful expectorant 
here, and if given in doses of 5 to 10 gr tlirico daily or tverv four 
hours (in capsule form), it will soon show its characteristic odor in the 
breath Tar in doses of 5 to 10 mmims (0 3 to 0 G c c ) in capsules, 
may be given with the same object 

Turpentine may al&o be ustd m such cases, and can bo given in capsules 
containing 5 to 10 drops, or in a mixture as follows 

B Olei terebinthiniE dr i 

IklucilagiDis acacia; oz u 

Emulsionia amygdals ad oz vi 

Jlisce fiat mistura 

Sig A table poonful thrice daily after food 

Terehene is another aromatic which is employed in such cases Its 
odor IS more pleasant than that of turpentine, which it otherw ise resembles 


•1 00 c c 
GO 00 cc 
800 00 cc 
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Pilocarptn acts m the same waj and may be gi\en by the mouth in 
expectorant doses of 1/120 to 1/10 gr (0003 to 0 006 gm ) of the nitrate 
or li>drochlorid every four hours 

ipomorphtn- also acta as a producer of freer secretion, and may be 
given m small doses for this purpose Doses of 1/32 to 1/10 gr (0 002 to 
0 000 gm.) of the hydrochlond given by the mouth every two to three 
hours will soon produce an abundant secretion The emetic action of this 
drUj, is not nearly so well marked when it is given by the mouth as when 
given hjpodcrmicallj on tho other hand, the expectorant action is better 
developed, and hence it should be given in this way m this disease 

In severe cases it may be advicahlc to use an emetic with the double 
object of producing a free secretion from the bronchial mucous membrane, 
which always accompanies nausea and also to produce vomiting, which 
may at the same time expel the contents of the bronchi 

Ipecacuanha in 20 gr (1 3 gm ) do&es will act well here , or perhaps 
better still a hvpodermic injection of 1/15 to 1/10 gr (0 004 to 0 006 
gm ) of apomorphin When however, tho patient is very distressed 
and evanosed, it becomes a nice question to judge whether one should or 
should not run the risk of heart failure from the use of an emetic In a 
case «eeii with the late Dr R J Dwyer the patient was so near death 
from 8 phyxia that wc feared to put anv further strain on the heart 
alreadv much dilated However, after the patient had become almost 
black from cyanosis, pulseless, and apparently practically dead, she herself 
vomited and soon brought up a quantity of sputum containing an almost 
complete cast of the respiratory tract below the trachea and then com 
pletely recovered In a similar attads which occurred somo months 
later she died before skilled assistance was obtained 

Tho fact that the casts are soluble in hmewater led to tho suggestion 
hv Biermer that an inhalation of atomired limewater be used and a case 
of its successful employment was reported by aldenburg No recent 
reports of its use have been made Inhalations of creosite vapor have 
been suggested by Fowler and might be tried It can be conveniently 
inhaled from a Burney leo rinc inhaler, and if too irritating may be 
mixed with equal parts of spirit of chloroform 

llorphia 19 of all drugs the one most contra indicated hero and should 
never bo used to relieve the distress It dries up tho secretions, les ens 
the lung reflex and tends to weaken the respiratory center In one case 
within the writer’s knowledge it seemed on several occasions to precipitate 
an attack 
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Environment — It is mo t essential that the patients general health 
should be kept up hv abundance of pure fresh air and plentv of nourishing 
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as manj a subacute bronchitis lasting a few months clears up completely 
under almost any treatment 

Incandescent Light Balks — A \on Stnimpcll strongly advises the use 
of Kellogg’s incandescent light baths m chronic bronchitis In his hands 
the treatment seemed to be very successful It is specially advised in the 
dry form of the disease The light produces hyperemia of the skin and 
sweating, and should haio some countcrimtating effect, if nothing more 

Other Bemedies — As has been already said more than once, cases 
of chronic bronchitis are of all degrees, from those that are so slight as 
to be scarcely considered ill to tboso who are more or less completely 
invalided These severe cases tend to get gradually worse in spite of all 
treatment, and, eventually, from increasing emphysema and failing right 
heart, become completely invalided In such cases, where the dyspnea 
is marked and there la more or less evanosis, the inhalation of o^vgen is 
of some temporary value The gas should be bubbled through water at 
the rate of about 120 bubbles per minute, and mbaled through a rubber 
tube placed m a nostril, or by means of a special inhaler such as the 
Jlcltzer 

fiffrychnin hapodcrmically helps these sufferers very much and should 
bo freely given Alcohol especially good brandv, js often valuable, par 
ticularly in the aged The heart must be supported in every wav possible 
m these advanced cases, and digitalis is usually given freely and with 
some benefit occasionally 

When cyanosis is marked, bleeding helps to keep the patient going a 
little longer sometimes, and mav be repeated at intervals of a few weeks 
with temporary benefit on each occasion 

PLASTIC BRONCHITIS 

Plastic bronchitis is a rare disease, the essential nature of which 1 “ 
far from clear It is characterized by the periodical formation in the 
bronchial tubes of a fibrinous material, which, after causing much distress 
from dyspnea, is thrown off and expectorated in a more or less intact 
condition as casts 

Treatment — So little is known about tho essential nature of this 
disease that we can give no general directions to our patients, bevond those 
bearing upon the improvement of the general health No diet has any 
perceptible effect upon the condition 

When an attack occurs, the one drag that has proved of undoubted 
value IS the lodid of potassium it no doubt acts by causing a pouring out 
of thin bronchial secretion which helps to loosen tho adherent casts It 
should be given m repeated doses of say 2 to B gr every four hours 
These small doses have a more marked tendency to produce lodism than 
have the larger ones, and this is what we want here 
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eased Lumun Lodj", (hstribiifcs itself in euch a between tlio Tanous 
(colloidal) phases that make up the biim'in liodj ns to jipjwar jn a toxic 
concentration m tho cell or organ under consideration before it does 
tins in nu^ other or all the other cells or organs of the body 

It IS well here to emphasize ogam the fact that intoxication at all 
times depends iijxin the ronccn/m/iott of the toxic siibstoncc present, and 
not upon the absolute amount gi\en Tho whole principle of detoxication 
depends upon tho receigintiou nml w e of this fact ^\o can easily illus- 
trate whnt wc mean when we di<»cii<»s the intoxication that goes with any 
acute infection Hero wo lin\c an organism producing a poison at a 
fairly uniform rate here we do not po« css a sjwcitic therapy much 
of the art and eciciicc of tnutinint consists in keeping the concentration 
of tins toxic substance ns low as possible How do wo manage this! 
When wc cannot ttiflucnco the factor of toxin proiliiction, wc baic onh 
ono wa> at our disposal, and that is to keep the conccntrutinn of the 
toxins ns low as possible lo do this wc can do but one thing, nnmel), 
gne Avatcr 

As wo noted nboxo the giving of water makes for a secretion of 
water, and this secretion of water is noo<«snr\ lx fore wc can git a secre- 
tion (washing out) of nii^ toxic substance Ih washing tho toxic siil^ 
stances out of the kidnc> cells, for example, wo br«ik down the cijuilil^ 
num existing between the toxic substance here and that in tho blood 
bo more toxic siibstaiico will move from tho blood over into the kidney 
to Iw eliminated if Iht Ihtrd phase ts created hj gntng icater IJiit 
when the toxic concentration in the bloiul fall*, tlie toxins from tho cells 
will more OTCr into the llomi, and the lower wo can ketp the toxic 
concentration in tho cells tho hss the intoxication and con«iqnoot patho- 
logical effect upon them Now we nl«o see the sense of giving water not 
onlj m a haphazard way as the patient ma\ desiro it, hut m specified do«os 
at regular intervals daj and mglit Otheniise during the periods of 
water abstention the toxin concentration will nm np 'NMiat happens is 
illustrated bj the variation in the eonccntmtion of the normal constitu 
ents eliminated in tho urine in an^ tv\cnta four hours Since wo arc 
accustomed to consuino most water with our meals, the urine after our 
meals is pale and low in uriiiaij constituents It is dccjHiolorcd and 
highly concentrated on rising in the morning, for throii(,h tho night we 
do not eonsumo any water 


OSMOSIS AND QUESTION OF CELLULAR ‘ MEMBRANES 

In our analj«is in phjsicochemicil terms of certain phenomena famil 
lar to every worker in the art and practice of medicine wc have almost 
Ignored the much discussed question of osmotic pressure Uo have not 
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To-day ne may safely say that ue do not htou. a single cell for tihtch 
the Ians of osmotic pressure are laJid 

\\ e need not go into details to prore tliis If cells obeyed the laws of 
osmotic pressure then they ought always to have the same volume in 
isosmotic solutions of different substancis Fvceptions to this conclusion 
are the rule \gaiu, with eicry increa c in the concintntion of the 
medium surrounding a cell we should get a proportional decrease in 
the lolumc of the cell As a matter of fact, the shrinkage is always 
less than anticipated (Ivocppe, Duri^l While clectrohtes and non-elec 
troUtes are in our laboratory o motic cells equally nefne when the same 
number of dis ohed particles are pre cut in the unit volume, this is not 
tho case in In mg cells Generally sjioakinj, the electrolytes are active 
out of all proportion to the non-clectrohtcs when living cells are eon 
eerned How all the e facts are readilv explained on the colloidal bisis 
has been pointed out above 

To have tho laws of osmotic pressure tenable for living cells we must 
have scmipermeaWe membranes abont them Only as this is the ca e can 
changes in osmotic pressure bicome available for tho movement of vvater 
into and out of tells If for the sake of argument, we grant this conclu 
Sion then no dissolved substances cm get into or out of the cell Such 
a conception of the cell is impossible for under such circumstances 
how could a cell get its noco««irv food, or how could it rid itself of its 
various metabolic products! To get around this difEcnlty various oli- 
servers have made thc«c osmotic membranes permeable to some or many 
dissolved substances But the moment wc grant this we cm no longtr 
Tnainfaiii differences in osmotic pressure and ao water can no longer iw 
absorbed fhe adherents to the view that o motic membranes exist 
about cells can take their choice either (hev can utilize their conception 
in onlcr to make water move or they «an Lave the o nicrabnnes perme- 
able and so have Jig olved a«b>*taiict3 move — lut they cannot haie both 

An enormous literature has sprung up almiit this qui tion of incm 
branes surrounding cells From tlio on^uial o motic Tuembnnes of 
Pfeffer which were «cniipcrnicablc we have come to tho e which arc 
partiallv ptrmeaLIe ami tlun to tho e which are l>ermcablc ometinits 
and thin again not But even the t complicated notions encounter trouble, 
for there is «o little connection between the kind of sub tincis that enter 
cells and tho t that do not Onlv the members of one grouji — that which 
has a ready aolubility in the fats — have Icen recognized as having one 
property in common and to accemnt for their re idy entrance into cells the 
ovinotic nietnbrano about cells has been endowed with lipoidal character 
i«tic8 The unfortunate part about this theorv which is in e cnce that 
of E Overton is that while it renders easier our conception of the ali- 
sorption of the c Iipoid-«o1nb)e substances it tnnkea it impossihle to get 
the ordinarv salts and water into cells for these are not particularlv 
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and ft precipitate of copper fLiroc^anid is deposited here The copper 
solution maj now l>e ^\o«hed out of the pot nnd the fcrrocyanid nn«ed 
off tho outside In the wall of the pot remnins n “precipitation mem 
hriino’ of copper fcrroc^ftnid This mcnihranc allots wafer to piss 
tiirough It easili, but it will not allow substances dis«ol\od in this water 
to get through The incmbrnne is “scmipcnncftblc,” and therefore is 
idonticnl in this j)ropcrt\ with the “osmotic” membrane that Pfeffer 
maintained Mirroundiil the Ining cell If the labontorj cell is filled 
with a solution of am kind and is then placed in water, water is 8ucke<l 
info the cell, if it is phu'od instead in a more coneentrifcd solution, 
water is sucked out of thi cell As is rcadiK apparent, this eorrc'- 
epoiids to what PfotTcr and I)e\ n(s oliscnwl in the ca«c of the liiuig 
cell 

PfoUcr made mini o«Tnolic nicisurcmciils with Ins laboratory cell, 
and, on the basis of his olwen itions, \an t ItofT some inrs Infer formii 
hted his famous laws which arc as follows 

1 At constant tempcraiun the osmotic pressure of dilute solutions 
IS proportional to th( (oneeiitrntion of the di« oliid particles 

2 At the imc timperntnre cijiia! loluines of all dilute solutions 
having tho sinie osmotic pn«3iirc contain the sinir nuralicr of dis ohed 
pirticloa 

3 At constant volume the osmotic pressure of nn% solution vanes 
dirccfh as tho ab olutc temperature 

The work ind toiitlusious of van’t Hoff and the phvsical chemists 
now liecame rotroiictivt and the attempt was made to appU the liws of 
van t Hoff not orilv to the biologicil /acts that Dv\ rus and ITtffcr had 
furnished, but to the additional ones contributed b^ Hamburger, Grins, 
Ivocppe, Ixieb, Ilobcr, Oierton, Webster, etc To this end the obsena 
tions made on plant and niiinnl cells wero compireil with those mide 
with the laboratorj osmotic cell When n solution of an^ elcttroljlo 
or non cloctroljtc wis found not to change tho loliime of liquid m an 
osmotic cell, it ins slid to l>e “jsosmolic' with the cell eonfonts Fquallj 
concentrated solutions of all kinds were found to !« i«nsmotic with the 
contents of the osmotic cell The e litre, therefore isosniotic with each 
other When a solution of am kind was found not to chnng,c the lolumo 
of nni lirmg cell it was siid to he “isotonic with tho contents of this 
ctll In this wa^ the solutions of tnanj diffcront substances were com 
pared and the ‘ isotonic coefliciciits' determined in cadi case If tho 
laws of osmotic pressure were active in hung protoplnsni, it was there- 
fore to be evpcctcd tbit, if certain solutions were isotonic with each 
other, tbei should aho bo “i«osmotic” with cicli other 

When tho first rough comparisons were made it was in fact thought 
that tlio isotonic solutions were i<«osmotic but this conclusion could not 
stand the pressure of more careful and more numerous obseriutions 



OSMOSIS V\D QUESIIOV OF CELIULVR ‘MEMBR\^T:S C9 

To-day ue may afely say (hot ite do not inow a single cell for uhick 
ike laus of omolte pressure are lahd 

e upfil Jiot go info detail's to prove this If cells obejed the laws of 
osmotic pressure, then thc^ oOt^lit alnajs to hive the same volume lu 
ISO motic solutions of different stibstanecs Evctptions to this conclusion 
are the rule Again, with c%tr\ iDcrcist in fht concentration of the 
medium surrounding a cell wr i>hou1<] get a proportional dccrea c m 
the aolumt of the cell As a matter of fact, the shrinkage is ahvays 
less than anticipated (Ivoeppe Durij,) \VliiIc elcctrohtea and non-elec 
troHtes are m our lahoratora osmotic cells equally active when the same 
number of dis«ohcd particles are present m the unit volume, this is not 
the case in living cells Gencralh speaking the electrolytes are active 
out of all proportion to the nont Itv trol^'tcs when li\in„ cells are con 
cerned How all the«e facts are readily explained on the colloidal basis 
las been poiutwl out above 

To have the laws of osmotic pre sure fcinble for living cells we must 
have semipcrmevblc nientbraues about tlicm Onlv as this is the case can 
changes in osmotic pressure become available for tbe movement of water 
into mid out of cells It for the sake of argument, wo grant this conclu 
Sion then no dis«olvcd substmees can get into or out of the cell Such 
a conception of the celt is impossible, for under such circiunstanees 
how could a cell get its nece«sarv lewd or how could it nd itself of its 
various metabolic products? To get around this difticultv various ob- 
servers have mad' these osmotic meinWanes permeible to some or mmv 
dissolved siibstaiucs But the moiueiit wt grant this wo cm no longer 
inaintnin differences in osmotic pre sure and wi water can no longer K 
alsorbed The. adherents to the vievs that oinotic’ membranes evist 
about cells can take their choice cither tbev can utilize their conception 
ill order to mikc wafer move or they cm have these membranes perme- 
able and 80 Lvve dissolved SMbstan<T73 move— but they cannot hnie both 

^n enormous litentiiro has sprmi„ up about this question of mcm 
brancs mrroiinding cells Iroin the original osmotic membranes of 
Ifcffir winch were citiipcnncablc, we hive conn to tbo e which are 
partially pcrmeiblo, and thin to tho e which are i>onncvble sometimes 
and then again not But even fbc e complicated notions ciicomiter trouble 
for there is o little connection lietween tbe kind of substances tint enter 
Polls and tho o thit do not Onlv tbe members of one group — that which 
has a ready soliibilitv in the fats — ^hvve I'Ceii recognized ns having one 
fopertv m conitunn and to account fir tbeir reidv entrance into cells the 
oomofic membrano about cells has been endoweel with lipoidal character 
istie« Hio uiifirfunste pirt alxiut this tlieorv which is in «s cnee tint 

1 Overton is tint while it renders easier onr conception of the ab- 
sorption of the o lipoul-*olublo sulstanccs it makes it impo silk to get 
the ordinary •salts and water into cells for these are not particularlv 
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soluble in the lipoids And >ct -ne know from plivsiologieil and patho- 
logical facts that l)oth mu«t lie ablt to gel into cells 

jrorco\cr, wliat do gam ^ilien we Imic snccrcdcd in getting some 
dissolved snltetnncc or ^\atcr throiigli nn^ membrane postulated to ctiat 
about a cell? It Mould colbit licre and mo should still lia^e to accouiit 
for the niovcmrnt of (ither the dissohwl siilistancc or the Mater into or 
through the rest of the cell protoplasm JJiere arc no membranes aloul 
cells iicitlicr of the lipoid tvpe (Dung, Patili, Fischer), nor of the 
‘osmotic’ t\pt (lisrhcr) \ll the phenomena mIjicIi offer so iniicli 
<liflicuU% in explanation mIicii mc assume that membranes exist about 
cells are readily intorpreteil, wilhoiit n“coiir«c to such postulates, on 
till basis of tbe colloidal constitution of protoplasm ns mo indicated above 
III ansMcr to tliise nrgiinienis some of oiir critics liavc retorted that 
a ‘inenihrano’ exists Mherever tMo phases come in contact Mitli each 
other At this ixnnt mo have to stop and begin to define terms, for 
111 re the arguments Wgin to bocomt academic. A drop of nti' fluid, a drop 
of on^ cnllonlal folmioii, a drop of protoplasm or a cell, has a “mem 
brano ’ about it, but this ineinbr ino ’ is simple a surface tension film, 
It has nothing in common Mith the “osmotic membranes’ tbat are in 
turn talked alont b^ the Lotsni«t« the phjsjcil chemisls, and the original 
animal physiologists mIio Morked in this fichl These surface tension 
films are ehemtcnllij ulenheal uith the resl of the cell proloplam and 
(except ns colloidal particles tend to collect in these surface films and •« 
niso the concentration of these particles hen) as such lehaie toicanl 
naler or dtssohed substaiues exactly ax does the rest of the cell proto- 
plasm 

encounter difftreuces m the ahrorption of water and of dissolved 
snhstanecs in the living aniiml as mo pa s from ono (colloidal) pha c to 
another Such different phases n«a\ l>c represented bv different organs, 
different tissues different cells or intercellular substances, different parts 
of tlic same cells If such pha«c differeneea arc ultimately bIiomti to exist 
at the surface of colls they Mill a«sumo an importance in tins problem 
of absorption and secretion Uiit this importance Mill bo neither greater 
nor different in this problem, because tlie pba«e difference occurs at the 
surface of the cell, than if it had occunxMl anyuhere else m that colloidal 
complex tliat we call living matter 

The folloMing biMiograpliyr is iiecessxrily most incomplete, but the 
easily accessible refertnees here given miH readily put an\ one mIio con 
suits them and mIio «o desires in touch with tlic voluminous literature 
now available on tbeso subjects 
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Leipzig 1008 
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Oatnald, Wolfgang Gruadrtaa dor Kolloidchomic, zweitc Vuflngo, Dres 
deh, 1011 
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Irciindlich H Rapillarcbcmie Leipzig 100 > 
lluller Arthur Allgomcine CTicuiic dor Rolloide Drc«dcn, 1007 
loschl Viktor Einfiihrung in die Kolloidcbcmio drittc Auflngc, Dros 
den, 1011 

Siodberg llio Rolloid© Ixanngt n anorgani cher StofTo, Dresden 1909 
Zsigmondy CoHoida and the Ultramicroscopo tran latcd hy Jerome 
Alexander, Iscw "iork 1009 

Tho last mentioned two Tolumoa dial chiefly with inorganic colloids 

In addition to these general texts articles dealing mth all phases of 
colloid chemistrg both theoretical and practical tnay be found tn 
the /oHon iny psnodical* 

Kolloidchcm Bcihoftc Dresden Ztaehr f Chem u InJiist. d Kolloidu 
[ Kolloid Zlschr ] Dn den 

Shorter general accounis of colloids and changes tn </teir siale may 
be found in 
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soluble m the liiKuds And jet v.e know from physiological and paflio- 
logical facts that both niu«t lie able to get into colls 

i^o^eo^c^, what do we gain when we linic «iiccwded in getting some 
dissohed substance or water througli Bn> membrane postulated to ctiH 
about a cell? It would collect here mid we should still haie to account 
for the moicmcnt of cither the dissolrcil substance or the water into or 
through the rest of the cell protoplasm Ihere are no nirni&ronrs alout 
cellt neither of the Iipoid Ijpe (I)urig, Pauli, Pischcr), nor of the 
osmotic’ t\pe (Fisthor) All the phoiionictia which offer so niueli 
diflicult% in OTplanation when we n«siuno that memhranes exist about 
cells are rtadilj interpreted without recourse to such postulates, on 
the hisis of the colloidal constitution of protopi ism ns we indicated abore 
In answer to tlie«e arguments some of our critics haie retorted that 
a “membrane’ exists wheiticr two phases come in contact with each 
other At tins jKuiit we hare to stop and begin to define terms, for 
he re the arguments begin to become academic A drop of anr fluid, a drop 
of anr colloidal solution, a drop of protoplasm or a cell, has a “mem 
bnno’ about it, hut this membrane is simplj a surface tension film, 
It has nothing in common with the “osmotic membranes” that are in 
turn talked alout the botanists, the phjsicnl chemists, and the original 
nmmal phssiologists who worked in this field Tbe^e mrfaee tension 
films are chemically identical nilh the rest of the cell prolofilam and 
(except as colloidal particles tend to collect in tlie«e surface films and so 
raise the concentntioa of tlic«c pirlicles hen) os nieh lehaie touanl 
iialer or dtssohed substanees exactly as does the reH of the cell proto- 
plasm 

^^o encounter difTcrcnevs in the nl)«orption of water and of dissolved 
substances in the living animal ns we pass from one (colloidal) phase to 
another Such different phi«cs max be rcprc«cnteel hj different organs, 
different tissues different cells or intcrex?llular substances, different parts 
of the same cells If such phase dilTcrtncca are ultimatclv shown to exist 
at the surface of colls lhe\ will assume an importance m this problem 
of absorption and secretion Put this importniiec will l>e neither greater 
nor different in this problem, bccau'c the phase difference occurs at the 
surface of the cell than if it had occuitoI aiuwlicrc else in that colloidal 
complex that wo call living matter 

The following bibliography is jieewsxnlj most incomplete, hut the 
easilj accessible references here given will rendilj put anj one who con 
suits them and who so desires in touch with the voluminous literature 
now available on these aubjcels 
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la the lijKatl-" \n(l %et Me Iwiiow from phvsiologiciil and pnthe- 
logical fact*? that Kitli ma<*i lie aWt to pt into eell« 

"Nroreoicr, wlnt do i\c pnni tilien we hnn MicmKloel in petting «omc 
«h««ol\r(! ^ulktance or M-ater throiipli aii\ larinlinnie |>o«ttilntet! to cjtid 
alioat ft oil i It Moald eollot here niitl Me i< 1 ioaI(l Ptill have to necount 
for the nioiemeiit of either the (li«ohol salKtanee or tlie Mater info or 
thniUj,!! the re<t of the oil pmtoplism IJirre arf no niewifcranM otoiif 
cflh neither of the lijvml t\pt (Diirip, Pauli, Jitchtr), nor of tie 
osmotic l\|x (hi«eher) \11 tlu pluiioniinn whieh offer fo ituicli 
(liHicult^ 111 (xplnnntiou nhen Me nxstime that inemhraiiea exi«t nlwut 
ivlN art reulih inlerpnteil Mithniit rexxoirse to such j)o«tnhte'«, on 
tlu lusix of the eollouhl etm«titiitioii of profopi j«iii 119 wi iiulieatetl nlKMi 

In nnsMor to fl»«i nrpnneiila a«m« of oar irities hare retorted that 
ft ‘niemhraae* exists nherexer tno plift«e 4 come 111 contact Mifh cieh 
other At this jx)iiit we hurt to atop mid liepin to difiae terms, for 
lu re the nrpiunuit'* UpUi to liocomc ncfliUiiue A drop of nni fluid, a drop 
of aax colloidal solution, ft dr»>p of pn>tophi«m or a cell, has ft ‘ mctu 
hrane nUiut it, hut tin* nienihrme’ is simpU n «urfneo tension flint, 
It Ins nothiap la coniaion Mith the ^OMUotic inemhruncs that arc in 
turn talkcil nlmut h\ tlu Uitaiii l« tlu phisieil chouiMt*, and the original 
animal ph\siolopn(« who worketl in this fiild Ihete surface ienston 
fihn9 rtPC fhftntrnHij tdefihcal utth the rf*t of the erll protoplasm and 
(except as eolloidnl partichs t<iid lo oolleet la tlie«e surface films and so 
rano the o«uiceiifnuion of tlK«« jmrtides hen) n» vieh hehaie touani 
ualtr or rfnso/irff »«h«frt»ieex eratUt/ «« dors the rr^l of the rell proto- 
plasm 

^\c' encouafir diffirtaces in the nI>«)rplioa of uafer and of dn'olre<l 
«iili«tniice 8 in the Iniap auiiniil n« Me |»n«s from ono (collindal) pha«o to 
another Such difftniit pha«c<« iiinx Ito r«prr entid lu diffinnt organ*, 
diffircnt tissue* iliffinnt eills or mtentlhilnr 8 uh*tnnct*, different parts 
of the same cell* If such plia*c diff< ixiices urc ultiiimleh *hoMn to exist 
at the surfaeo of cell* the\ Mill n**iinio an iniporfanei. in this prohlom 
of ftlxorption and sotixtioii Bat tin* importnnci. Mill lie neither greater 
nor different m tin* problem, liecftU’H, tlu phn«e iliffereiico occurs at tlio 
surface of fht cell, fh in if U had oeciimd Rti^wlttn cl«e in (hat eolloidal 
complex that mc call Jiving inittir 

The folloMinp bihliognplix 1* ncee**inh most iiieomplote, but the 
ci«il> ncci*«il)le riftriiicis hen. piicii Mill readily jnit am one who con 
suits them and mIio *0 desms in touch Mith the xoluminoiis literature 
noM mailahlc on the«e subject* 
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NUTRITION A^D DIETETICS 
WtTRKN CotEMAN 
Pe\isei> Fpwik O Gro S 

Some Vnowledgo ol tLc laws of imtntion, as well as of dietetics, is 
requisite for the rational constnietioii of dietaries, whether they be ni 
tended for persons in licalth or for those ill from disease 

Nutrition concerns tla digestion and absorption of foods, the destinies 
and transformations of the loodstulfs after ab!>orption, and the energj 
liberated withm the bod\ by tbeir oxidation 

Dietetics on the other band relates to the selection of foods tho 
arrangement of dietaries which co^er the nntritue requirements and, at 
tho same time, conform to the hkes dislikes and idiosyncrasies of persons, 
and the methods of preparing and serving the food 

A knowledge of Uie fuel values of foods is likewise essential to rational 
feeding The bodv derives energy from food in much the same manner 
xbnt an engine docs from coal The uiiiver<ial law of tho conservation of 
energy holds for the body as well ns for the engine that is the body de- 
velops throUoh oxidation a dthuite amount of energy from a known 
quantity of food Since the total energy which the body requires for the 
pLrformance of its functions is accuratciv known, the fuel values of all 
diets should be carefully adjusted to the patients needs 

No attempt will be made to discui>s hert, the dietetic trcitment of the 
different diseases For such details the reader is referred to the appro- 
priate chapters The purpose of this chapter is to fumi«h simplv the 
information with the aid of which diets may be arranged for any diseast 


FOODS 

Voit defines a food as a palatable mixture of foodstuffs winch is 
capable of maintaining the body in an equilibrium of substance or capable 
of bringing it to "i desired condition of substance The ideal food is a 
palatable mixture of foodstuffs arranged tiyethcr in such proportion as to 

C9 
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animal fats are chieflj mixtures of tlie esters of oleic, stcanc and palmitic 
a'’id The fat of milk contains besides these, considerable amounts of 
ihe lower fatti acids such as butinc, caproic, caprjlic and eapric acid 
The tngljcerids of linoleic, launc, mynstie, etc, are found in great abun 
dance in the legetablc kingdom 

In addition to the neutral fats foods contain various fatlike sub- 
stances known as lipoids , some of these lipoid substances may have con 
siderable importance in nutrition but as >et we do not know their exact 
importance Fepresentatues of the lipoids are ebolesterin and lecithin 

Vitamins — \ itamins are or^^anic substincts of unknoivn chemical con 
stitution they occur in small quantities in many foods, and are of the 
utmost importance in nutrition 

Inorganic Substances — The inorganic substances arc water and the 
alts of sodium, potassium, magnesium, chlonn, sulphur, phosphorus, iron 
and lodm 

Uses of Foods 

The chief functions of food are ( 1 ) to yield energy, (2) to build 
tissue (3) to regulate body processes 

Uses of Proteins — I rotcins are tUc onlv foodstuffs capable of supph 
ing the nitrogenous needs of the body while all the organic foodstuffs are 
capable of furnishing energy Both vegetable and animal proteins are 
apparently equally serviceable in furnisbing the nitrogenous needs As 
a source of energy, protein, in amounts recommended by Voit and At 
water represents from 10 to 20 per cent of the total metabolism and a 
lesser amount in the standard recommended by Chittenden 

The protein molecule consists of about '>0 to CO per cent of a car 
bonaceous group or ‘carbon moiet% ’ which is split off and oxidiaed like 
carbohydrate to carbon dioxid and wafer In diabetes mellitus part 
or all of thi<>, depending on tlie seventy of the esse will appear m the 
urine as glucose 

The nitrogen of protein taken in excess of the body’s needs is rapidly 
excreted, appearing m itnue chicflv m the form of urea There is a 
nitrogen retention in the body during growth, pregnancy and convales 
cence from wasting diseases 

Adequate and Iruulequate Proteins — Some proteins when fed 
together with sufficient nonprotem material, vitamins, water and silts, 
furnish all the nitrogenous compounds necessary for growth and main 
tenance others under the same conditions fail to support growth or 
inainfenanco or both The former group may bo called adequate pro 
teins and the latter inadequate proteins The difference m the two 
groups 18 m their mako-up ’ of amino-acids Whilt the body can syn 
thosize man\ of the amino-acids which it uses it apparently cannot svn 
thesize certain ones which are necessary for maintenance and growth 
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burden the orgniusin witli a minimum amount of labor It should be 
added that the Mtnimn content of the food must lie unimpaired. 

rooDSTirrrs 

Pricticalh all of our food", n<i ordinarily senod, arc mixtures of food 
“tuffs foodstuff IS n mntiria] cnpitle of lioiiig added to the bodjs 
substance, or one winch when alisorlxd into the lilooil-stmm will piticnt 
or reduce tin wasting of a n<ee<«ara eonstitiunt of the orgininn 
(Tusk) 

loodstuffs are cla siliwl ns fnlloirs (1) proteins, (2) carholndrates, 
(3) fats (4) Mtainius (5) inorganic substances 

Proteins — Proteins max Ik* di tiiicil ns complex orpiinic compounds of 
high molecular weight inudi up of carliou, hxdrogeii, oxxgcn, nitrogen, 
sulphur, and soinetimis containing phosphorus and iron Protein contains 
nitrogen in a form nxailable for the phxsiologu il needs of the organi rn, 
and this difftrentntrs it from otinr food tuffs Considered from a 
chemical standpoint proteins consist wholh, or in part, of ammo-acids 
united h> their carlioxx I and ammo groups 

Proteins ore found lu iiaturt in liMn„ matter, or associated with it, 
audnhvnxB produced bx it flio coinpri«( gliadin, eastm, egg albumin, 
gluten, edestin, etc 

Carbohydrates —Cnrliohjdratis arc abundant in the plant kingdom, 
forming the chief mass of the drx substance of the plant structure In 
animal tissue ihcx arc found in small ijiiantities cither in a free condition 
or in combination with mtro,,eiious sul»stances Tlio carbohxdratcs arc 
tho chief source of energy to the Isxly and tlierefore are of great impor 
tance in nutrition They contain the elements carbon lixdrogcn and 
oxxgen, the la«t two tlomcnts arc usually iii the ratio of 2 1, but not all 
compounds haxang this ratio are carbohxdratcs as (CIIjCOOII) acetic 
acid 

It js difficult to gixe an exact definition of carbohxdntes, howCTcr 
chemicillv tliex max be defined os aldcbxds or ketoius of the. pnhhydnc 
alcohols The carliohydratos arc geiicrnllx dixidcd into three group 
monosaccharids such as dextrose and Icxailnsp, disaecharjds such as 
sucrose, malto e, and lactose, and polxsicchurids such ns starch, dextrin, 
and cellulose The ending “ose' is given to the monosaccharids anl 
disaccharids according to the numlior of carlwn atoms contnincd in the 
molecule Thus, one spe iks of a pentose C HuOj, or a hexoso CoH, 0,,, 
or a hexobiooe Ci II On 

Fats — Fats are distributed widelx m both animal and plant kingdoms 
In the latter they occur chiefly in the seeds, fruits, and in some instances 
m the roots They occur in all animal tissues in vnrxmg quantity 

Chemically the neutral fats are the glyceryl esters of fatty acids The 
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neum, and the tissues about the kidnc} 9 Thet« depots constitute a reserve 
upph of fit to be called upon m time of need The duration of life 
under the condition of starvation gcntrall> depends upon the quantity of 
fat present in the organism at the start (Lusk) The sources of the bod^ 
fat are the fat of the food nhich ma> be deposited without change, and 
carbohydrate, uhich is readily transformed into fat 

It has not been definitclv proven whether fat can be formed in the 
human body from protein however the evidence tends strongly to sub- 
stantiate such a Mcw Fata mav bu fanned from carbohydrates but the 
exact mechanism of the prw ess is still somewhat obscure It is likemse 
uncertain whether glvcogen can be formed from fat 

Uses of Water — Approximatclv two^hirds of the bodv consists of 
water Water forma an integral part of practically all the tissues, and 
scries as a means of transporting nutrients to and waste products from, 
the cells Since water is constantlv given off from the bodj through the 
kidney 9 skin lungs, and in the fccts it is evid»nt that to maintain the 
composition of the tissues, these losses must be made good Animals die 
sooner of thirst than of hunger Deprivation of water causes not onlj a 
change in the composition of the tissues, but appears to lead to the devel 
opment of toxic albuminous products 

The average daily water requirement is about two liters, of which 
one-fourth is taken m the form of solid food The demand for water in 
health vanes directlv with the losses which in turn vary with the amount 
of exercise the external temperature and the character of the diet A 
diet consisting largelv of piotein increases the desire for water The 
variations m the demand for witcr which arc occasioned by disease are 
seen m fevers diabetes mollitns and chronic interstitial nephritis 

Deprivation of water increases the destruction of protein in the major 
ity of instances, though to a less extent m fat than in spare peroons Pav 
lo\ has called attention to the diminution of the gastric and pancreatic 
'ecretions which follows a deficumt intake of watf-r Limiting the amount 
of water does not increase the distraction of fat as was formerly believed 
This fact has special significance in the treatment of obesity 

Uses of Salts — Organic life is dependent upon the presence of salts 
''alts enter into the composition of Imng matter, and therefore are true 
foods 

The elements concerned in mineral metabolism have a diversity of 
important functions in the bodv The skeletal structure of the body, 
namely bont owes its pennjnence and rigidity to its composition of the 
mineral salts furthermore they an essential solid constitueuta of the 
soft ti sues of the lioily such a;> muscles, etc By virtue of their being 
oluble ills lield in solution in the yanous fluids of the body, they exert 
tbeir influence in blnod-cloltmg irritability of muscle and none and 
the maintenance of the slight alkalc cenee of the body fluids at the same 
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Gelatin is an inndeqiiafo protein, as, while it is rcn(lil\ digested and 
oxidized to carlxiii ilioxul water, and iirixi mid Melds enerp, it is in 
capable of maiiitainmp the liods in nitropi n cxpiilihriiim Gelatin is 
doticicnt in t^^ptopllml, t\rosin and cjstiii Osborne and Arendtl worl 
inp with other deticniit jirotcins Iiaii come to the poiiclii«ion that tlif 
amiiio-acids, hsin, tnptophan and cx'tin an npc<“ arv as eonstructivt 
units in prowtli, and that trsptophan and esstiii art nccp«<ary for 
maintenance 

Under prncticil eonditioiis houcMr, we an. not deilinp with sinjrh 
purified protein* sineo our eommoii protein foods all eontnm mixtures 
of proteins 11ms an\ of the fiMxls will furnish more than one protein- 
Osl>orne and Mendel lm\t dt iiionstrited that proteins will fiupplemeiit 
csch other 

Uses of Carbohydrates — Cnrltolixdratcs arc the cliicf source of the 
l>od\ a cnerp, whether expressed lu the form of inii«ciilar work or in the 
form of heat The csrl>ohMlrnlt of the fooil i* transformed into phcogeii 
and stored pnncipslK in tW Iner and imi«cUs until net ded An excess 
of carbolndrate oitr tlu <lailt mxds leads to more complete fillinp of the 
phcogcii depots or it is transformed into and storetl as fat Tlio bodt 
has not howticr an nnliimttd tolormieo for ciirliolivdrate If too much 
!»c taken snpar nppeirs m the urine, producinp alimintari pltco nna 
This 18 cspeciallt tru< for siipars It has Ixxn stated tint no ainonot of 
starch in the food cun cm o plteosuria exeipt in dnlx'tics or tho c pre- 
disposed to the disofl«( kcflusi of its slow rate of absorption 

Another function which cirbolndralt « nos is to apart protein Mien 
neither csrbohsdrate nor fat is ninilabh, ns m tho Isfe stupes of stnna 
tion pncticalh all of the enerp is dented from protein If protein 
and carlxilndrate alone or protein and fat alone lie piten to an animal, 
less protein is destrotod with a lilHrd snpplt of cirliohidrstc than a 
liberal snpplt of fat Kiibiier emwdMl in reelutiiip the mtropon oulp'it 
of a stsmnj. man one-balf bv prinp csrliolitdrate Cnrl«httlrntc is 
therefore called a sparer of protein, ond it is ttideiit tint osrlxilitdrato 
is a better sparer of protein linn fat But if Iioth csrliolitdrafe and fat 
1)0 gitcn, in addition to protein, fliet appear to be d^namicallt rqiimlciit 
cslort for calon I anderpren found that n diet fumi«binp one-half of 
its calories as fat and one-lnlf os carbohtdrofc protects protein as com 
pletcly as a diet composed tiifirelv of cnrbohtdrate 

^Hiile carhoh} (Irate cannot replace the protein required for the pro'rth 
and repair of the cells of fin. Lode, it is probably ncce«sar\ for the forma 
tion of the perfect protein molecule 

Uses of Fat — lat conslitiitC'S on important soime of cnerp, and, 
like carbohydrate, is a Bpsrtr of protein The fat of the food, when not 
needed immediately for oxidation, is deposited in tlio tissues of the hod^ 
The principal fat depots arc the subcutaneous tissues, the Iner, the pento- 
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grow and usually dt-velop the tve di'^easj The occurrence of the ejc 
disease has also been noted nmong children suffering from vitamin (A) 
deficiency Block reports ol the Danish children whose xerophthalmia 
yielded readily to diets rich m yitamin (A) McCollum, Simraonds and 
Parsons have attributed “night blindness” an eyt trouble in northern 
regions to use of diets poor in vitamin (A) Ihe lack of yitamin (A) 
maj cause abnormalities and weaknesses other than the eve Osborne 
aud Mendel refer to diarrhea and diminished appetite, and McCollum and 
Diyis and Drummond to lung yveakness 

Dtslribuiion of 1 ifamtn (11 —It is quite yvidelv distributed through 
out nature occurring in many ot the animal fats such as butter fat and 
codliyer oil, hut is generally laekin^, in all vegetable oils It is present 
in moat of the leafy foods and m imnj roots such as carrots and syveet 
potatoes 

PJii/sical and Chemical Properties of \ ilamin (A)— It is u uallv 
associated yrith fats and is soluble in tbe ordinary fat solvents It is 
quite readily deatrojed bj oxidation sucb as aeration at high temperature 
or ozone It is not yerv rapidly destroyed at tempi ratures below 100 0 
and apparently withstands such treitment as cooking, canning and 
drying 

Vitamin <B) — To Eijkmin and IIopl ms we must attribute the eredit 
of calling attention to this unknown substance yvhich Funk christened 
iifamm Beriberi a disease of »hc Orient where polished rice and fish 
are the principal foods li is long Keen knoivn Eijkman in 1807 was able 
to produce a similar condition in pigeons and found that bv adding the 
nec polishings to the diet the symptoms were relieved The growth 
pTomoting subfetsnccs dimonslratcd bv Hopkins in milk and cslkd by 
McCollum water soluble (B) are probiblj identical with the antmeuntio 
substance which Funk called yitsmin boweyer there is some difference 
of opinion as to whether yitamin (B) is in entity 

Effect of Lad of 1 ttamtn (b ) — In diets lacking in vitamin (B) 
young animals cease to grow become yveik and usually polyneuritic lu 
man it may lead to beriberi iicndcl and Osborne and Aarr Live demon 
strated the influence of vitamin (B) upon the appetite 

Occurrence of I ifamin (B) ■ — In plmts it appeirs relatively abun 
dantly in Icayes roots tubers seeds and fruits, aud in animals m the 
glandular organs eggs and milk 

Phtjstcal and Chemical Properties of I itamin (B) — It is readily 
oluhli in water and dilute ‘ilcohol It is more stable in acid than alkaline 
solutions Chick and Hume base found tbit it is little destroyed b\ two 
hours heating at 100 C, abont one-hilf destroyed in forty minutes at 
113° C and up to nine-tenths dtstroyed in two hours at 118° to 124 C 
From these results little destruction should oceur in ordinary cooking but 
commercial canning and stenlumg xoay cause considerable loss In cook 
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time furmsliing nciditt or nikalmit} to the (ligp«tnc juices Thej also 
influence the ohciit power nml o motic pressure of the hlood and tissue 
fluids 

A man under n^erage conditions excretes from 20 to 30 grams of 
mineral silts per dij 


The \ iTiMixs 

Studies in nutrition in reciiit xeirs ha»e firmU established that tL( 
food factors known ns Mtamins are indispcnsiblc for the welfare of tlie 
oniiml orpniiioin It is onl\ within the Inst ten or fifteen jcirs that we 
lia\e nnlizid tint clinmt il niinhaes of foods for proteins, carlwhidratis 
and mineruU an in&uflicunt to mcil thtir biologic luhic Formerly 
a food was eon-^idirwl suflicunt for imtritiie riquirLinonts of the bodx 
if It fulfilled ctrlun e«raUi«h(d stind-irds ns to total digi-^tibiliU, avail 
able cnergj and pniteiin TohJiv, in addition to tbo nlwvc requirement, 
wo rtcoguut tlie iir(d of certain c««<.ntial substnntts — flic Mtamui* 

Hopkins was the tir*t to <ltnion«tratc cltirlj that iionnal nutrition 
requins other food sul^times thnii prottins, cirbolndrafes, fats and inm 
erals The mme Mtinmic was giitn to thc*c substiiiccs bj Casiincr 
Funk in connection with his work on bcnbcri McCollum and Kenned' 
suggested that wo call them fit <oluhlt ( \), water soluble (B), to which 
was soon added water soluble (C) Drummond has simplified tbc ter* 
minolojC' be propoaine tbit we drop the finil c and retain \itnroiii ns a 
group name and ii t letters fordistiiigiii lung tbe \nrious known members 
until chcinicil iiiiues arc justified Hence according to Drummond tho\ 
shall be cillcd Mtimin (A), (B), (C) (D), etc. '11ns later terminology 
his been ejiiite geucnlh accepted and will be u«ed m tbo following 
discu«sioii 

Our knowledge of vitamins is still iii tbc ‘making” and our prc«cnt 
concept mav be wholh chaiigwl iii iLc coniiii^ \ears At prc«ent wc know 
of three Mtaniins with ijmft strong eridciice of a fourth The chcmifal 
constitution of all is still unsolved 

Vitamin (A) — Hopkins in I'JOu, found that voung mice filled to 
grow upon a mixture of purified proteins, carbolndrntcs, fats and silts, 
while the addition of milk or the alcoholic extract of milk rendered such 
a diet adequate for normal nutrition and growth JlcCollum and DiviS 
and Osborne and Sleudcl indcpcndenth discovered that joung rats grew 
or failed to grow depending wbctlicr the diet contiincd butter or lard 
This gave evidence of «oinc fat soluble substance m butter fat which pro- 
moted growth liter Osborne and Mendel found that rits sufTenug 
from lack of vitamin (A) developed a peculiar eye distisc cilled 
"xerophthalmia ” 

Effect of Lack of FitanMn (A) — ioung animals at least ccise to 



THK VITAJIIIs C02»TEM OF FOODS 


77 


In order to include 'vitamins in our diets, it Lccomes necessary to 
knoiv how to choose such a diet Certain approximations of the vitamin 
content of foods bale been made and may be used as a limited guide 
m selecting vitamin diets The following table has been copied from 
The T ifamin Manual and acknowledgment is bereb\ given * 

ViTVMlV CoNTEVT OF FoODS* 


Cl t Fo d t 9 

V 1 m n (A) 

Vt m (B) ' 

Vtm (C) 

Fats and oils 




Butter 

+++ 

0 


rfFPiim 

+ + 

0 


Cod brer oil 

+ + + 

0 


Hutton and beef fat or euet 

+ + 



Lard 

0 



Olive oil 

0 



Cottonseed oil 

0 



Coconut oil 

0 



Cocoa butter 

0 



Linseed oil 

Fish oil whale oil hernng 

1 0 



oil etc 

Hardened fata (hydro 

++ 

1 


gensted) of animal or vege 
tal le origin 

0 



2fBrgarin from animal fat 

In proportion 




to animal fat 
used 



Hargann from vegetable fat 




or lard 

, 0 



Hut butters 

i 



^leat fish etc 




Lean meat (beef mutton 




etc ) 

+ 

+ 


liver 

++ 

++ 


Ividncys 

++ 

+ 


Heart 

++ 

+ 


Brain 

+ 

++ 


Sweetbreads 

+ 



Fish white 

0 

"Very slight 


Fih fat (salmon herring 


limy 


etc) 

++ 

"Very slight 


Fish roe 




+ 



Tinned meats 

1 

Tery slibht 

0 


+++ I ai t ab dant ++ cl tl «Ir I ft + pr « t lo m 11 amo t 0 absant 


tdJr Walter II T) e Vitamin Blanua) pnbli hel Will ma and Wilkina 
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ing it tnaj bo vcr} ncarK all loH bj extraction if the cooking water is 
rejected 

Vitamin (0) — Vurr\ has long itcinattrihiitdl to a fanlt\ diet Ilolst 
and rrolilich found that guinea pigs rcadih dcielopid ecll^•^hkc snnp- 
toms nlun fed on a certnl or hrtid diet Jho'C workers found that the 
introduction of fresh carrots or cabbigt uoiild rtadih cure the disca cd 
condition Th^^ concluded that scum is ciu«ctl h\ a lick of a chemical 
eubstmee from the gcorhutic diets, and fiirthi r dcnionstntcil that it was 
casih dcstro^C(l In cooking or drMiig Tlmt scun\ is a dcficicncv of 
Mtnmin (C) has liccn nflirtncd b\ Ifess, Cohen and ilendil and others 

/ ffect of Ijack of 1 ttamtn (C ) — The lack of s if ainm (C) cauK'S the 
development of scnri\ loth in xouiig and adult The di«risc is charac- 
terized In swollen and bUeding gums, loo eniiig of the teeth, and charac- 
teristic lesions of the mucous membranes 

Di^lnhuiion of T t/annii (6) — Among tlic vegetable foods, fruits 
and succulent vogelables, such as ownges, lemons, tountoes and fre h cab- 
bage, are the best sources In tbc niiimal products it is present in milk 
and small quantities in meat 

PhysKol and Chtmical ProperUtt of 1 iMmin (C)— It is rcadih 
water soluble, and more stable in neid than alkaline solutions It is quite 
readih destroeenl be licat oxidation and drjing I rout studies made on 
Its 8tablllt^ It 13 found tint loss of it« jmtenee is lost m beatint. at a hiji 
temperature for a short time than the rcMr e This is important in the 
matter of dried milk Hart, Mcciilioek and Smitli haie found tint dried 
milk made be the drum proce s retains tonsidenblc nnti«eorLutic value, 
while that made bj the sprav process is of much less potenev 

Vitamin (D) — IlccentU strong evidence is lieing fiimi«heHl that we 
hsse a fourth member of the interesting vitamin famih Mtamiii (D), 
which is iiitimatiK connected with the calcifieition of l»onc Hess m lus 
studies upon infantile rickets has demonstrated that cod Iner oil is almost 
a specific for rickets AlcColbim, Sininionds ‘'Inplej and Park pre cut 
vorj substantial eeidenco of an anfincliitic vitamin pre»ciit in cod liver 
ml which is distinct from vitamin (A) Sv fir this vitamin seems to be 
limited to the fish liver oils such ns cod hver oil 

Selection of Vitamin Diets — riieri. is no mson to suppo'o that the 
vitamin needs of the bodv cannot be supplied In use of our viidesprcad 
natural foods Jfanj vvidtJv aelvcrtised products have appcireel on the 
market, claiming special virtue in their vitamin content Bsilej at tht 
ronnccticut Agricultural bxpcriment Station has biologicnlh anihzid 
a number of the«e commercial vitamin compounds, u«mg ns a standard 
dried brewer’s yeast AVhen analvrod on this basis, approxiniatelv ’lO per 
cent of the advertised compounds showed inforior vitamin content A 
few showed about an equal potenej and onlj two or three of tlio products 
studied showed a greater potencj than yeast 
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ViTAiiiN CoMEM or Foops* (conimuci) 


Cl f F od tuff 

t t mo <A> 

Vina (B) 

T-Umln JO 

\ egetable and fruits — Cont 



+ + 

Lime juice fresh 



Lime juice preserved 



"V ery slight 

Orange juice fresh 




Baspbernes 






+ 

4- 

Bananas 

+ 

Very slight 

Tomatoes canned 

Nuts 

+ 

++ 


Miscellaneous 


+ + + 





Yea t estrnct and nutolyred 

t 

+ + + 

0 

Heat ettract 




Halt evtraet 


+ in some 

8] eeimens 


Beer 


0 

0 

Honey 




Heats 





+ 




+ + 

+++ 

+ 1 

Codfish 

+ 

+ 




++ 





Herring 

+ + 

++ 






Kldnejr 

+ + 

++ 

+ ! 

Lean muscle 







Pancreas 

0 

+++ 


Pig heart 




Placenta 




Thymus sweetbreads 

0 



Vegetables 






+ 

■h 


! 

Little 

+++ 


+++ 

+++ ! 

+ 


+++ 

++-V 

+4 4+ 


+++ 

++ + 

+4- 

Cauliflower 

++ 

+++ 

+ + 

Celery 

1 

+++ 

t 

Chard 

+++ 

++ 

! 

Dashcens 

+ 

++ 

1 

Lettuce 

++ 

++ 

+++4- 

"Mancels 

++ 

++ 

? 


1 

+++ 

4-4-4- 

Parsnips 

+ + 

+++ 


Peas fresh 

+ 

+4- 

4-4-4- 


++-I- 1 dl trs «b d t +-t- ivlatl If Urf + p rr t la small m ( 0 sb t 
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^ iTXJits CoNTfST or loops* (fon/jnMPt/) 


CUs r r F d lufTi 

Mumia (A) 

tllamln (B) 

MumJ (C) 

Milk chcf?«e etc 
ililk co« 9 whole raw 

++ 

+ 

+ 

Milk cows skim 

0 

+ 

+ 

Jlilk cow 8 dried whole 

L«s than 


Loss than 

Milk C0W8 boiled wlule 

++ 

t 


+ 

Lo“S than 

Milk cow 8 condLiiscd sweet 
ened 

+ 

+ 

+ 

Choc e whole milk | 

+ 


than 

Choc c skim milk 

Fpes fresh 

0 

++ 

+ + + 

+ 

or 

Fgga dried 

++ 

+ + + 

01 

Cereals pul es cle 

Mheat mai^e rioe (whole 
corm) 

+ 


c 

Wheot imiio nee {term 

! ++ 

+ + + 

0 

Mh«t ninizo nee bmii 

0 

I- + 

0 

Mhito wheat tiour pure com 
flour polished nee etc 

1 0 

0 

0 

Custard powders egg eubsti 
tute prepared from cereal 
products 

0 

0 

0 

I m ced millet 

++ 

++ 

0 

Dried peas lentils etc 

1 ea flour kilned 


1 ++ 

i 0 

D 

Soy beans haricot beans 

+ 

' ++ 

0 

Germinated pul cs or cereals 

+ 

1 ++ 

++ 

\egetablcs and fruits 

Cabbage fresh raw 

++ 

+ 

+++ 

Cabbage fre h cooked 


+ 

+ 

Cabbage dried 

+ 

+ 

% cry slight 

Cabbage canned 

Swedc« raw CTprc sed juice 
Lettuce 

++ 

+ 

■\ cry slight 
+++ 

Spinach dried 

++ 

+ 


Carrots fresh raw 

+ 

+ 

+ 

Carrots dried 

Very slight 


Lc«s than 

Beetroot raw expressed juicc 

+ 

+ 

+ 

Potatoes raw 
potatoes cooked 

Beans fresh scarlet runners 

Lemon juice fresh 

Lemon juice preserved 



+ 

++ 

+++ 


+ + f I dl ate* nbimdnnt ++ i»l«(I ly targ + i<r r t I mall amo t o absent 



THE VITAMIN CONTENT OF FOODS 

ViTtMiv Co’?TEM OF FooDS* (con/inwffi) 


OiU and fats 
Almond oil 
Beef fat 
Butter 
Coconut oil 
Cod li’ier oil 
Com oil 
Cotton seed oil 
Egg yolk fat 
Eisli oils 
Lard 

Oleo animal 
Oleo yekctable 
Olwe oil 
Pork fat 
Tallow 

Vegetable oiU 

Nuts 
\lmnnd 
Brazil nut 
Chestnut 
Coconut 
English walnut 
Filbert 
Hickory 
Fine 

Dairy products 
Butter 
Cheese 

Condensed milk 

Cream 

EgRs 

Milk powder skim 
3tilk powder whole 
"Milk whole 
lYhey 

Miscellaneous 

Alfalfa 

Blood 

CloYer 
Honey 
Malt extract 
Iiectar 
TiTnothy 
Teast, brewer’s 
Vea t cakes 
Tea t extract 


X t m (A) 

Vt ID (B) 

0 

0 

+ 

0 

++++ 

0 

0 

0 

++++ 

0 

0 

0 

0? 

0 

++++ 

0 

++ 

0 

ot 

0 

+ 

0 

0 

0 

0 

0 

0» 

0 

0 

0 

0 ? 

0 

+ 

+++ 

+++ 

+++ 

++ 

+++ 

+++ 

+++ 

+ 

+ 

+ 

+ 

++++ 


++ 

d- 

++ 

+ 

+++ 

+ 

++++ 

++ 


+++ 

+++ 

+++ 

+++ 

+++ 

+ 

+++ 

+++ 

+++ 
Vanes with 
source 

+++ 

■f+d-d- 

d-d- 

0 

0 

0 

0 

+d- 

d-d-d- 

0 

-b+d-d- 

0 

d-d- 

0 

d-d-l- 


+ + 
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Vitamin CostrsT or F«ch>s* (eottltnunl) 


F od mfr 

\ilaiaia (A) 

Mtimln <n) 

\itamla (C) 

\ ogctnblcs — Conf 




Potatoes 

0 

+ + + 

+ + 

Potatoes sweet 

+ + + 

+ + 

1 

Putnbapa 


+ + + 


Spinaeh 

+ + + 

+ + + 

+ + + 

Cereals 




Barley 

+ 

+ + + 

! 

Bread white 


+ 1 


Bread wholt. meal 

+ 

+ + + 

I 

Matze 

/ + In sillow 1 
1 Oln wliiU ) 

+ + + 

1 

Oats 

+ 

+ + + 

0 

Rico jwliihed 

U 

0 

0 

Rieo whole pram 

+ 

+++ 

0 

Rye 

+ 

+++ 1 

0 

Coni emhrju 


+++ 


Com Kaffir 


+++ 


Corn (see finite) 

Corn pollen 


-1 + 


Malt extract 

0 

0 

0 

NSTieat bran 1 

0 1 

+ 

0 

heat embryo 

+ + 

+++ 

0 

Mlicat endosperm ' 

0 

0 

0 

heat kernel 1 

+ 

+++ 

0 

Other seeds I 




Beans kidney { 


+++ 


Beans navy 


+++ 

1 0 

Beans soy 

+ 

+++ 

0 

Cotton eed 

++ 

+-r+ 


Flaxsectl 

++ 

+++ 


Ilcnip feetl 

++ 

+++ 


Millet seed 

++ 

+++ 


peanuts 

+ 

' ++ 


Peas dry 

+ 1 

1 ++ 

0 

Sunflower seeds 

+ 



Fruits 




Apples 


++ 

++ 

Bananas 

t 

+ 

++ 

Grapefruit 


+++ 

+++ 

Grape juiee 


+ 


Crapes 

0 




1 

++ + 

++++ 

I/imes 


++ 

++ 



+++ 

++++ 



++ 

++ 



+ 

+ 

Tomatoes 

++ 

+++ 

++++ 


+ + + W«llc Ml ibunlftTil 4+ r I»« ilr ■ re* + pr wnt In m«ll m unt 0 ab nt 
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Titmiin Coment or Fwxy>* leontinued) 


F d tuff 

\ t mn (A) 

V t mi {BJ 

Vt m (C) 

Oils and fats 












Butter 

+ + + + 

0 

0 


0 



Cod liver oil 

+ +++ 

0 


Com oil 

0 




0 f 



Egc yolk fat 

++++ 

0 






Lard 

0 t 

0 


Oleo animal 




Oleo vegetable 

0 



Olive oil 





0 f 




0 

0 


Vegetable oils 

0 » 





+++ 



+ 


Brazil nut 

Chestnut I 

Coconut , 

++ 

+++ 

+++ 

+++ 


Eaglub vialnut 1 

Filbert 

Hickory 

+ 

+++ 

+ 

+ 

Pine 




Dairy product* 

++++ 






Cheese 

++ 




++ 

+ 

0 


+++ 




++++ 

++ 

0 


4- 




+++ 

+++ 

+ 1 


+++ 

+++ 


AVhey 

+ 

+++ 

+ 





Alfalfa 

+++ 

+++ 

t 

Blood 

+++ 

Vanes witb 

Bouree 

++++ 

! 

Honey 


++ 

0 

Jfalt evtract 

0 

0 

0 

I«eetar 

0 

0 

0 

Timothy 

++ 

+++ 


Teast, brewer’s 

0 

++++ 

0 


0 

++ 

0 

Tea t extract 

0 

+++ 

0 


++-«- I amt •!> d t rrUtIniT I S' + l>r*w t )a » M m t 0 bur I 
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Condiments — Under tlie p ncml linn, *'juCT.''>or\ article's of diet,’ are 
tln««cd the coiuliniento fln\or«, and stiimilanta These substances are 
added to our diets to imrri«<“ tlicir nltriduciicas and p'llafaliihu, nl 
though thc\ nn\ iinpnrt a certain amount of cnerp li\ tlicir oxidation 
Some of the«e PubstaiKe« due to tluir incrcT«iiig pil itahilit\, extrt a 
so-called ps\chml stiinidafinn xiliicli fncilttatis p<tric secretion and thus 
inatcrialh aids in p^ustric tioii 

Gauthier has diMded condiments into the folloxiing classes (1) aro- 
matic , comprising laniUn nni<e, ointiumou, mitincp, and other c«^ential 
oils, (2') pepjiors ( 5) the nlliaicous condiments — ^p-irlic, mustard, eft , 
(4) acid conduiunto — \inepar, citron, pickles, etc., (’>) the salU condi 
mints, such as table sih (6) the sttgir condiment Under the heal 
of stimulants arc incliuhd alcohol, ten, coffee, cocoa, chocolate, and meat 
extracts 

^lfco?io? — The OT ict value of alcohol ns a food is somewhat uncertain. 
rTporinunts made on man however, cleirlv show that alcohol is burned 
up in the hodv Its potential cnerp is trinsforiiied into kinetic cnergj, 
and tlioreforc alcohol is eoiisidcre<I as having food value \\hile it acU 
as a food sparer it mav not Iw a desirihle food Prior to its oxiditmu 
111 the bodv alcohol mav produce deleterious effects of various kind*, 
which countcrhalanoc the gam from it« oxidation 

Tt(t and Coffee — The «iimulntiiv effect of lea and coffee is duo to 
the presence of oaffciii Tins alkaloid has a diuretic action on the kiduev 
and raises blood pro sure Muscular cnerp is augmented and the seu'c 
of fatigue 18 di sipatod bv the U'c of tin «c stimulants 

Cocoa — Chocolate made from cocoa bv the addition of sugar nuJ 
flavoring agents acts ns n stimulant through its content of thcohromm 
It also contains fats carbohedratos and protein 

Meat Fxtracla — In themselves tin e extracts have verv little fwd 
value Their value lies in their content of nitrogenous extractives, manv 
of whicli arc stimulants The^ nl o call fortli a copious secretion of 
gastric juice and for this rea«on have liocu called secretogogues 

Acii>-i urviiMi AND Bvsl i-oi m\o Fooivs 

The reaction of normal human hloml is shghtlv alkaline, hut this is 
so slight that blood and protoplasm mav be spoken of as neutral 

The processes of metabolism cause a coutiniiil production of acid 
(carbonic, phosphoric, and sulphuric) which must ho dispo&cd of m order 
to maintain neutrality 

The factors that arc coiict-rnod in the maintenance of neutrality are 
(1) carbonates, (2) phosphates, (3) ammonia (4) proteins 

Henderson has worked out the various relationships of the different 
factors m the maintenance of ncutralitv under normal conditions The 
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livdrogcn ion concentration depends upon the ratio of IT COj The 

AaHCOs 

mechanism of the maintenance of this ratio is too involved for detailed 
discussion here, and the reader is referred to other sources 

The normal acid production in man on mixed diets is taken care of, 
in part at least, hv the formation and excretion of acid phosphates An 
increa«ed aciditv ot the urine nsiiallv means an increased ratio of priman 
phosphates to aecundarv phosphates bnt without any necessary increase 
of fi-ved alkali leaving the bodv In the neutralization of sulphuric acii 
by phosphates eich molecule of sulphuric acid converts two molecules of 
sccondarv into primarj phosphate This surplus of acid phosphate must 
bo excreted to maintain the normal equilibrium The neutralization of 
sulphuric acid, formed in the metabolism of proteins by potassium or 
sodium carbonate of the blood niav lead to a depletion of fixed alkali 
in the blood 

Formerly it was bdieved that ammonia was used for neutraluation 
of acid by the liver and tissues Rccentiv however Na h and Benedict 
hive demonstrated tint ammoun docs njt exist in the blood except in 
traces, and that the kidney is the seat of nnunoma formation Under 
these circumstances icids must be transported in the body in combina 
tion with fixed biscs or proteins Thus there msv occur a loss of fixed 
alkali from the body when there is a more npid introdiu-tion of acia 
radicals into the blood stream (Inn the normal kidnev can eliminate or 
can make ammonia to combine with them while eliminating Thus when 
there is an 'ihundince of strong acid to be neutralized unless made good 
hy the base formini; elements of the fold there probiblv results loss of 
fixed alkali with a lowering of the alkali reserve of the blood. Hence 
there is a relationship among iJic ash constituents of the food m acid 
forming and base forming ehmenta in the maintenance of neutrality of 
the body 

While a continuous excess of acid forming elements in the diet is 
probably not harmful, the decreased unc acid solvent power of acid unnes 
13 well known 

Blathorwick has studied a ionsidorable number of the foods, and found 
that foods with a preponderance of base forming elements tended to de 
crease the acidity of the urine and to imrea e its solvent power for unc 
acid while a prcpnidcriuee of acid forming ckments tended to form a 
more acid jirine w ith a dci n i cd nric acid solvent power and a tcndenc' 
toward a dipktnu of the nlkalt reserve 

The following foods hive been studied by Gherman and Gcttlcr * 

Van and Cow ker Jo dsI f I oI ic«1 Ch n strx J917 irx sa 347 

tOl 1017 ixx I 4 40'! 3918 xixtii 71 1910 xxxvin 3C7 10 0 xh S67 1S‘’1 

ihm 153 

fcifrtuan anl G ttlcr Journ 1 of BuyIo|,i al Cliviai try lOl"* xS 5 3 
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A'-n An^uscs or Siifrmas ^^D OETTLm Etce«s or AatvronM&a on 
7U>>c roRUiNc Plemevtm 


{Fxttss Ifirf or Ba*e tn Terms of Norma? Solution*} 


A ti Im ot Fo«d 

Per lOo 




A td 

1 

mm 

^9 

Mmonds 





Applf^ 




5 9s 

Vsparafnis 




3 Go 

Bananas 




5Ci 

Bean* dned 


23 s7 


6 92 

Bean* limn dried 


41 


1203 

Beets 


lose 


23 u7 

Cabbape 


434 


13 76 

Carrot* 


10 Si 


2191 

Cauliflower 


5 33 


17 49 

Celery 




4217 

Cherry juice 





Chestnuts 




319 

Com sweet dned 



1"7 


Cracker* 

“SI 


IOj 


Currant dned 


507 


115 

Fel 





Fpg' 

11 10 


“ ,j 


Fpf white 



OS'* 


Epp yolk 

ro 


70S 


Ft h haddock 

1C 07 




Ft h pike 

1181 




Ltmons 




1233 

Lettuce 


737 


33 69 

Meat beef lean 

13 91 


12 10 


Meat chicken 

17 01 




Meat frog 

10 30 




Meat pork lean 

11 87 




M'^af rabbit 

14 SO 



1 

"Meat ^eal 

13^2 




ifeat Ycni on 

15 S3 




Milk cow 8 


537 


3 44 

Muskmelon 


747 


18 82 

Oatmeal 

12 03 


3 23 


Oranges 


i SCI 



Peaches 


5 04 


12 20 

Peanuts 

39 


0 70 


Pea* dried 


707 


1 9S 

Potatoes 


710 


8C3 

Prunes 


24 40 


8 05 

Radishes 


287 


9 79 

Raisins 


23 6S 


6 87 

Ba«pberry juice 


4 91 



Bice 

81 


3 35 


Turnips 




6 86 




3 2^ 


Wheat flour 

11 61 


2 70 
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Totai. Food Reqdireiii“n t 

The bod} derives the enc^v required for the performance of its func- 
tions from the food the potential encrgj of the food being transformed 
into heat and worh ithont wimc knowledge of the food requirements in 
health, it will be found difficult to arrange rational dietaries for patients 
In health the appetite constitutes the thief guide to our needs and is in 
the main reliable That it is not alwava so is evidemed by the various 
disorders from oierindulgenee or underindulpence in food 

luo methods have bten emplo>ed to determine the dailv food require- 
ment of man the empiric and the experimental The empiric method 
consists in studjing the food habits of a large number of people m various 
occupations and taking the average quantities of food, and foodstuffs, con 
sumed by each class The experimental method consists e«scntiallv m 
ineaaunug m terms of heat, the amount of energv produced by the bod} 
under different conditions as when at work at rest, and on different diets 
"Manv important fsets have been obtained from studies of metabolism 
carried out upon the lower animsls 

Our present knowledge conctrmng metabolism in man has been de- 
rived from both the empiric and experimental methods The results of 
the e studies have fumi bed us with vihst are known as standard require- 
ments It should be pointed out however that these stindirds arc not 
absolute , the} are simply guides, which mav and should, he varied accord 
ing to the requirements of different individuals 

The total food requirement is gcucrallv expressed in calorics or Lent 
units The term calorv unless qualified may mean either the amount of 
heat necessirj to ni e 1 gram of wHer from O'* to 1® 0 or 1 000 grams 
of Water from 0° to 1* C Thev are designated rcspcctivelv as small and 
large calories Usnallv the distinction is made hr using an initial capital 
for the large calorv thus CalorS means large calorj The term 
‘calorv,’ as ordinaril} emplo}ed in medical literature, should be inter 
preted as large calorj 

The bodv follows the general law of the conservation of energ}, that 
19 the eiier,,v j iclded b\ the food which is actuallv ohsorbed and oxidized 
and whieb is manifested as hent or heat and mechanical work corresponds 
with the potential cnergj of the different foodstuffs consumed Tltcro- 
forc It IS possible to calculate the incl value to the bodv of the 
different foodstuffs RubncFa figures shown below arc gencrallj emplovcd 
for the purpose 

1 (Train of protein futni bea 4 1 calories 

1 (Tram of fat furnishes 9 3 

1 gram of carholiylroto furnishes 41 “ 

1 prani of alcohol fumi 1 ea 7 0 “ 
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The total enorf^ roqummcnt l>o tTprc«‘»c<I as calorics per Lilo- 
{.ram per (laj or cnloriis pir square meter of snrfieo per liour The 
latter method is the inort nwurate, and the chart rcccntK published b\ 
Dll Bois and Du Dots m ikes tin. method prncticnMc for Ix-dsidc work (see 
Chart) 

Tho total oiicrjra requirement of an adult at almhile rest (that u, 
without loluiitari inoiemcnt of am hind) and twelve hours or so after 
food is 22 to J( niorits per kilognim per dnv or 1, >40 to 1,820 calories 
for a mill weit.hiiig 70 kilograms (I’ll llis ) fho total cnergj reqiure- 



V/CICMf KILOGRAMS 


Jio 1 — CneRT roB DcrtnuiMTO ^kiarACE Abcv or ilAx iv MertM from 

UtJOiiT IN Kilo(r\us and IIooiit in CcSTiMrmw Tlie point of Intemvtion nt 
ordinate an 1 aWci a f r an} in<Iiii<lual is found and tlie aurfuee area real olf rn 
the curvtJ lineii For example if n man is 150 centimctcra in leight anj t" 
CO L.il>(rrama 1 1« approximate aurfacc area Bill l>c 1.55 square meters (After 
Du Ilois and Du Hois ) 

raent hj anrface area is 7 cnlorics per square meter per hour Patients 
confined to bed are never at Dhsoliite rest, howttcr, within the mcsning 
of the term, except tliiring sleep or when comatose and iho cnerp^ value 
of their food, except under spcciBl conditions and for hncf periods, «bonld 
not be permitted to fill below this mmiinum 

A number of circumstances max niodifx the demand for energy 
Among the more important of these arc the ap.e size of the indinJnal. 
amount of muscular work, and di turbances of metabolism brought about 
by various diseases 

Age — The rate of metabolism varies with the i^c of the individual 
It IS greatest m infanLj and childhood and lowest in old age As will 
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bo seen on the chart (Chart 3) metHboh'^m, which is low at birth, rises 
rapidly during the farst jeir and roaches its mammnm somewhere between 
the first and sixth \ears (this peiiud has not been thoroughly investi 
gated) Vfter the sixth year it tills npidlj until the age of twentj, and 
thereafter vcr\ slowly There is no difference between the sexes in 
infancy After the sixth ^ear giiK and women have a distinctly lower 
metabolism Du Bois found the heat production of bovs, 12 to 13 vears 
old, to bo 2o per cent above the adult level A surplus over the actual 
demand of the child should ulwi>a lx. given to allow for growth 

Ileuhuer states that the energv requirement of a child in the first 
three months of life is 100 Calories per kilogram of bodv weight per daj , 
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Fio ®— Chabt Snowixo \abi«iox of Jiasai, Metabouau with Aor Calories per 
lour pe equate mete o( body surface 'Iccli formula Deah line abows average 
for malce dotted line for femalea (After Du Boia ) 


in the second three months *>0 Calories thereafter, SO Calories and less 
per kilogram llic energy supply should not be allowed to fall below 70 
Calorics per kilogram 

Sue — In f,enci il persons of lar„c frame and build require more food 
than tho c who are small The increase however corresponds to unit of 
“urfacc area rather than to weight Tor this reason persons who are fat 
require rclativelj leis food than those who are thin though a fat person 
expends more tnergj in the performance of muscular work because of 
the gmter effort required to move bis bod^ 

Muscular Work — flie performiuoc of mu cular work is acLonipinied 
bv an increase in metabolism and a greater supply of food is demanded 
Hio lucrtiixo IS chaflv at the expense of fat and carbohydrate though 
when thev arc not available protein mav be consumed Manv luvestiga 
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tioiis lln^c shown tiie rtlnhoii of inu«cular work to nictaholism The re- 
sults cm 1)0 best illiistrato<l b> the following table, arranged Atwater 

Food CoNststmoN oi Peusons in Diffirent CincujisTANCEs and Proposed 
Bietari Standsbds* 


((^uantifiF* per man per rfay) 



1 An ally Ealaa 
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bla 


0( np lleni 

O A 
Fro 

Oran 

Sat 

Or m 

C rbo 

0 mi 

t 

Oram. 
F 1 

0 int 

1 C bo 

Valia 

1 

Cal ri > 

I er«ons with Active \\ ork 
IlowinB clubs in New FnKtrtmt 

1 . 

177 

440 

143 

103 

42i 

3 955 

Picyclista in New \ork 

ISC 

i«o 

6^1 

171 

177 

Oil 

-005 

t'ootboll teams in Uoiinccticiit 
and California 

22*1 

3al 

C34 

20S 

310 

CIS 

0-90 

Pru Sian machinists 

JW 

113 

677 

129 

107 

6j7 

4J2iO 

Swedish mcchnnics 

109 

110 

714 

174 

IW 

C93 

4 590 

Persons with Ordinary \Sork 
Farmers families m ea ten 
United States 

97 

130 

40' 

89 

124 

4^3 

8415 

Uechonica families in Uiiite<I 
States 

im 

1^0 

402 

95 

141 

390 

8^55 

Laborers families in largt 
cities of United States 

lot 

110 

344 

01 

310 

334 

2810 

Laborers families in Unuctl 
States (more comfortable 
circumstance*) 

120 : 

147 

634 

119 

140 

518 

3 0’5 

Human peasants 

129 

33 

5S9 

119 

31 

571 

3 1C- 

Swedish mechanics 

134 

79 

^23 


ij 

-07 

3,330 

Profe sioml Men 

Lnivyer* tcnchera etc in 
United States 

101 

12.> 

421 

1 123 

00 

119 

410 

3o‘'0 

College clubs in United Stoto 

107 

148 

4.9 

93 

141 

445 

3 530 

Cennan physicians 

ni 

95 

327 

121 

90 

317 

OObO 

Japanese professor 

IJ3 

21 

410 

113 

10 

' 403 

"345 

Men with Little or No Fxcrew 
Men (American) in rcspirn 
tion calorimeter 

112 

80 

305 

301 

70 

290 

"3«0 

Men (Germon) in respiration 
apparatus 

127 

' 80 

302 

117 

70 

293 

2 430 

Persons jn Destitute Circiiin 
stances 

Poor families in New ^ork 
City 

93 

9^ 

407 

60 

90 

395 

"845 

Laborers families in Pitts 
burg Pa 

80 

95 

3(» 

74 

90 

299 

2400 

German laborers family 

52 

33 

237 

43 

30 

278 

1 640 

Italian mechanics 

70 

3S 


BU 

30 

384 

2,2'’5 


r t and f rbohydr t I B I nt am g U to fiirnl h tog th r with the p olfl" 
the 1 dlcated amount of nergy 
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Food Co^8UMPTIO^ or Pehsons in Different Cibcusist^sces ani) Proposed 
Dietary Stakdirds {Continued) 



A tullr E 



D s< t bl 


0 op li 

! ' 


O m 

C b 
bp 
a t 

C o 
F 

"it 

C b 

d t 

C 1 » 

Miseellaneons 

Negro families in Alabama and 

86 

14» 

440 ! 

79 

1 

133 

487 

3 395 

Italian families in Chicago 

1 1(11 

111 

3J1 

95 

10- 

379 

2 9b5 

French Canadians m Chicagn 

118 

158 


109 


-55 


iiohemian lamilies in Dhicago 

115 

101 


106 


349 


Inhabitants Java village Uo 
lumbian Exposition 1893 

6b 

19 

8o4 

61 

18 

"46 

1450 

itussian Jews in Chicago 

19 < 

IflJ 


1>»6 


40- 

8135 

ITexican families in New 

94 

<1 

613 1 

61 

6i ' 

595 

3 4ro 

Chinese denti t m California 

11^ ! 

119 

839 ' 

100 

lOT 

2®0 

2 680 

Chinese laundryman in Cali 

19- 1 

76 , 

-bb . 

194 


549 , 

3 480 

Chinese farm laborer in Cali 

144 

95 

640 

138 

90 

OH 

S9S0 

United States Army ration 

PO 

161 

454 

110 

163 

440 

8 730 

German army ration peace 

114 

39 1 

4‘'0 1 

10- 

2i 

i$f 

"725 

Dietary Standards 

145 

100 

4-0 

133 

9a 

437 : 

32 0 

ilan at moderate work (Voit) 

11« 

56 

500 

109 

63 

435 

8 965 

Man with veiy hard musenlir 
work (Atwater) 

1> 

(fl) 

(a) 

161 

(fl) 

(a) 

5 500 

Ifan with hard muscular worki 
(Atwater) | 

1 0 ! 

(o) 

(o) 1 

133 

(a) 

: (a) 

' 4150 

^fan with moderately active 
musculir work (Atwater) 

i’ , 

(«) , 

(«) 

115 

(o) 

(.) 

. 3 400 

Jfan with light to moderate 
mu cular work (Atwater) 

Hi 

(i) 

(a) 

103 

(®) 

(a) 

3 050 

Han at sedintsiy or woman 
with moderately active work 
(Atwater) 

ICO 


(») 

92 

(«> 

(a) 

0 700 

Woman at light to moderate 
muscular work or man with 
out mu cujsr exercise ( \t 
water) 

90 

(a) 1 

(a) 

(a) 

8 

(a) 

(a) 

8 450 


The oiici^j requirement of adults reduced to cnlories per kilogram of 
hod\ Mcight ma\ bo nniiiiarired m tlic following table (\on ‘NoorJen) 
In general a mm at nearly oompitte rest requires on flic arerage one 
caloric per kilogram per hour 
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Calorie? Per Kilotium Pen Dvt 


Absolute rest 24 30 

OrdmarT r(st m bed 30 34 

Out of bed without work 34-40 

ifodcrate work 40-45 

Hard work 4.> CO 


PpOTEIV, l-AT, A\n C\RDOIf\I)ltATE IUtIOS 

The relative proportions of protein, fnt, and carl>oh\dritt. which 
should enter into tht diet mnst bo oonsidtred, as well ns the total food 
rtqiurement 

Protein Requirement — The diih protein n quircrnt nt is an important 
question in nutrition nn<l has been the subject of niiieb discussion The 
optimum protein ntioii Lns not \ot Ueii determined It probnlh vanes 
with different iiidividinJs and under different condition*, such as txtemai 
tempenture, amount of work done, etc 

It his Uen a sumod that a Iicilthv man under normal conditions would 
consume diiU the amount of protein which he Ins fotiml b\ cTperieiice 
to bo suited to his needs The almost universal support which has been 
nccordid to \oit s rccomraendalion, until recenth, i* es«ent:allr a rccog 
iiition of this assumption \ftcr etudiinj, the food Inbits of a large uum 
her of people \ oit placed the daiK protein requirement of n man nt light 
work at 11^ gnins Atwater cmplo'ing the same method, found the re- 
qmroment to be 12^ grams n dm Hut within the ln«t fifteen 3 cars or *0 
the correctness of the \ oit and Atwater standards has been called into 
question, lirgeh on the basis of experimental ns contrasted w ith statistical 
studies Probibh the most important of these invcstigitions has been car 
rud out b> Chittenden * He believes ‘ that the Voit and Atwifer standards 
cill for amounts of protein food far beyond the requirements of the 
I>odi proMilcd the total calorific mIiic of the food is siifticient 
thit the need for protein food niii be ftilh met b\ a duilj metabolism 
equal to an exchange of 0 12 grims of it per kilopram of bodi weight’ 
For a man of 70 kilograms (1 i4 pounds), this repre ents 60 grams 
of prottin a da>, which is about onc-half the \ oit and Jc s than half the 
Uwatcr standards Chittenden s investigations wore cirried out on pro- 
fessional men, students, and soldiers The case of Professor Chittenden 
himself, suffering ns he Ind for jetrs from “rheumatism,” “bilious at 
tacks,” and sick headaches falls rather into the category of disease with 
possible disorders of digestion or mctabohs.m, so that an excess of protein 
over his minimal needs acted mjuriousH 

It will be aMumed in tlie discuwion of the daily protein requirement that fat 
and carbohydrate are supplied in auffaent amounts 



FOOD RATIOS 


91 


lloro recently Chittenden has emploveJ tie statisticil method on 
108 health\ persons selected at random nnd he states that as a group 
the^ represented the average tvpe ot vigorous manhood common to most 
uiiiversitv centers They mctaioliztd on an average 0 IJ gram of intro 
gen per kilogram of bodj weight as contrasted with the 0 22 gram of the 
\oit standard There is, therefore close correspondence between Chit 
tenden’s experimental and atatistieal results The statistical observations 
cspeciallj raise the question whether there may not be many per ons whose 
dailj protein requirement is entirely satisfied bv apprtciablj less protein 
food than is called for b\ the Voit and \twater standards 

Chittenden a views have met with vigorous opjwsition It has been 
pointed out that the most procre one races of mankind consume protein 
in quiutities approximating the \oit and Vtwater standards Benedict 
cites the poor whites and negroes of the South as examples of the deleteri 
ous effect of the low protein diet Niecforo calls ittcution to the sociolopi 
cal status of the laborers of southern Italv, and thinks it due to the small 
amount of protein in their diet McCav has shown that the Bengalis 
who are inferior m phvsical devclopnieat to the UigJo-Indians and 
Eurasians metabolize only about T grams of protem a day, or 0 H grain 
nitrogen per kilogram of body weight But it cinnot jet bo assumed that 
the relation of cause and effect in these cases has been established 

Experiments upon the lower animals indicate that the injurious effects 
of a low protein diet may not manifest themselves for a year or more, 
anil while it does not neccssanlj follow that similar injurious effects maj 
bo caused m man vet the experiments suggest the need for caution m 
accepting Chittenden 8 conclusions According to Luvk, there appeirs to 
bo no strongly substantiated argument why that portion of mankind living 
in a cool climate «bould not follow the general custom of taking a medium 
amount of protein in moderate accordance with tho dictates of their 
appetites 

Only a limited number of inTe«tie.ation8 into the protem requirement 
111 di«casL have been made and an attempt to state the requirement for 
different diseases would not be jiistihcd Therefore until the daily pro- 
tem requirement both m health and disease is more dchmtclj determined 
tho wi est course for phvsicians and others, who have control of dietaries 
appears to be to follow the older standards or at least to permit persons 
to gratify their desire for protein food 

^ analtons m the Protein Requirement — Tho demand for protein 
varies within much narrower limits than the demands for fit and carho- 
hjdrate An excess of protein is needed during tho period of growth and 
according to Lusk, during tramiD^ to provide for tho accompanjing, 
hvpcrtrophy of tho mu cks 

The demand appears to varv al«o with different persons of the ame 
sociological status It is a matter of conunon observation that some per 
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sons eat nioro meat tlmn otliers, claim tlint tlitir rfljticnc} is impaired 
if their usual supplj is (liminisliod Ohl people, as a rule, take lc«! 
protein than tho«e in actnt muMIe life 

Jlinuth jirotnn is not romemeil directly in the production of energy 
for nni«cular work, proiidcil the fnt-enrliohidrntc supply is sufiicieat, a 
j,rcatcr amount of protein is allouril h> lioth the Voit and Atuater stand 
unis for occupations enlailinp plysicil oTcrtion Ao cntirch satisfactory 
c'splanation of the increased demand has Leon offered \oit a"sumed that 
iiui«clos cnpnp?d m ncliie uork must have a frci piipjiK of protein qiiickl^ 
iiMtdaUc Mnpmis I-f\j thinks that the men i«rd eonsumption of pro- 
tein is not the risuh of purpo ifid seUction, hut is incidental to the in 
I re a^e in the total food 

i lie inclination to dimimsfi (he amount of protein m hot ucathcr and 
hot climates is poncral an<l finds its < xplaiiatioii in the hiph gpretfie dy 
iiamic action of protein, that is, the hiph jirojiortioii of potential cncrgi 
winch IS Ulicrateil as free heal and which does not take port m the vital 
aetnities of the cells 

Our knowledge of the protein requirement in pathological states is 
ier\ ineompletc Targe amounts of protein arc often taken in dinhetes 
mellitus and exophthalimc iMitcr The lx lief is current that an excess of 
protein 18 rcquirexl during c<mvale<cence from the acute infective di«ca«c8 
ljccnu«o of the febrile dc«truction of protein which occurs, hut there is 
ri i«on to qmstion whether an excess is required, if, during the eour o 
of tlicse (li on es, nde<iuatc supidics of car1>oh\dratc and fat arc furnished 

/«;ufio«s / fjed^ of an I ref mi of Protein — The bode dots not po« css, 
tu atij marked decree, the power of storing mttopuous substances The 
(itrbonaci'ous moiety of the protein molociilc is split of! and the excess of 
iiitrOt,eii is quickly climimtcil, chiefly as urea It lias been stated that 
tiie uicrci^ed work thus demanded of the kidne is would damage them, but 
proof of the statement is lacking An exec s of protein in the diet fre- 
quently causes disturbances of digestion, whieli may or may not be 
nforreil Bubjc*ctnclv to the alimentary tract It appears prolnblc that 
products of protein putrefaction inns lx. alwirbcd and irritate the kidncis 
in their elimination proilncing albuminuria, and perhaps ultimately cans 
mg nephritis ‘'ome headaches appear to U, caused by disorders of pro- 
tein digestion or metalxihsm or both — at least, persistent headaches which 
art not due to any other discoverable cause some tunes disappear when 
the protein ntion is reduced to a minimum and the form of the pro- 
tein IS changed, for example, from meat to milk Professor Chittenden 
found that his rlieiiinatism grew better under the niflncnce of a low pro- 
tein diet Some forms of eczema disappear when meat is eliminated from 
the elict, and the tot d protein of tbc food is rt tinted ( Johnston) It has 
not yet been proved -whether an excess of protein is capable of causing 
arterial sclerosis 
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The Carbohydrate Fat Requirement — ^The greater portion of the 
energy of the bodj is derived from carbohjdrate and fat Since they are 
to a large extent interchangeable in the diet, thej maj be considered to- 
gether While it IS possible for men to live and to thrive, upon a diet 
of protein and fat alone, as in the cast of the Eshimos, or of protein and 
carbohydrate alone, phjsiologic economy makes it expedient that the 
diet should contain both fat and carbohydrate In a mixed diet carbo 
hydrate and fat possess about equal power as protein sparers As alreadj 
stated, Landergren has shown ^at a diet furnishing half of its calories 
as fat and half as carbohydrate has the same power as a protein sparer 
as a diet of carbohjdrate alone As a source of energy, therefore, in a 
mixed diet carbohjdrate and fat are interciianj,eablL m isodynamic 
amounts 

The relative proportions of fat and carbohydrate in the average diet 
are given in the Voit and Rubucr* stand irds But the proportions var^ 
according to personal taste and the ability of the individual to digest fat 
Largo amounts of fat in a mixed diet are difficult to digest due as Pav 
lovhas shown to the inhibiting influence which fat exerts upon the gastric 
secretion 

The conditions which affect tin carhobadrate-fat demand in health art 
csscntialh the same as those which mod«t> the total nquircmcut of energj 
and have alreadj been considered under the Total Food Requirement It 
may lie added however that the amount of fat consumed is geiierallj 
less in hot climates and in hot weather The reason popularly assigned is 
that fat 18 ‘ heating ’ Rubiicr has abown that a greater amount of free 
heat IS liberated during the metabolism of fat than during the metabolism 
of carbohjdratea Physicians generally advise patients who are taking 
fat medicmallj for example cod liver oil to discontinue it m hot weather 
Jvegroes form an exception to the rule that peoples living m farm cli 
mates eat little fat Thev enjov and consume fat in rehtivclj large 
quantities 

Too little 18 known concerning the fat requirement m vinous diseases 
to justifj specific recommendations The fat in the food is increased 
when it is desired to have a patient put on flesh Fat appears to pos c»8 
along with carbohydates the power of diminishing the febrile destruction 
of protein 

The Jn]urtou3 Effects of an Excess of Fat * — The tolerance for fat, 
both as regards quantity and kind vanes in health Alanv persons 
cannot take much fat or certain fata without cxpenciicing a feeling of 
disgust which mav amount to nattsc \ In addition fat is capable of pro- 
ducing certain well-defined local di«tntlances of the alimentary tract, 
T lie n p 9 

Th plira* \c«s of f*t inu»t be uod retoad to r late to the tolersnee of the 
1 di dual rat) er th n to the total amount of fat eon umej 
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sons eat more meat than other*, onil claim that their cfiicioncj is impaired 
if their usual 8uppl\ is (litninishcd Old people, as a rule, tahe lc<$ 
protein than tho«e in actne middle life 

ThoUj,li prottin i* not conecmnl diri'ctlv in the production of energy 
for jnuocular uork proMdeil the fat-carholndrate supply is suSleicnf, a 
j,rcator amount of prottin is allowed !•% Imfh the \ oit and Atwater stand 
ards for occuxntions entaiJinp phisieil exertion ^o e/itirch siti^factory 
cxjihnation of the iiitrtn=ed tiemnnd has lx*en ofTcrotl Voit a«Miined that 
muscles ciiRsped in actisi worh must hate a fret supph of protein quicklr 
iksnilablc ‘Mapiusleis thinhs that the increased consumption of pro- 
tein IS not the result of piirpo tful selection, hut is incidental to the in 
trea«e in the total food 

The intimation to diminish the ammiiit of protein m hot sreathor and 
hot eliniitos is {.tiicrnl and finds its explanation in the high specific dy 
jiamic aclton of protein that is the high proportion of potential energy 
which 13 liber ittsl as free heal and which does not taVe part in the Tital 
iictiTitics of the eolls 

Our knuwl(dg,v of tiie protein requirement m pathological states is 
vers uicomphto largo amounts of protein arc often taken lo diabetes 
mcllitus and cxophtlnlmie goiter Tlic belief is current tint an excess of 
protein is ri(iuire<l iluriiig convalescence from the acute infective di ea'cs 
Ijccauso of the febrile <Us{ructioii of protnn wbicli occurs, but there is 
reason to question whether an excess is re<)uircd, if, during the coiiP'O 
of these diseases, adequate supplies of carlioliMlrntc and fat arc furnished 

Injurious h ffeeta of an I xcess of Proiciti — The body docs not po C'i, 
to nn\ marked degree, the power of storing nitrogenous sub tanees The 
carboiiacevius luoiete of the protein molecule is split off and the excess of 
nitrogen is quickie eliminated chicfls ns urea It has Ifccn stited that 
the increased work tlius demanded of the kidtues would damage them but 
proof of the statement is lacking An excess of protein in the diet fro- 
quenth causes disturbances of digestion, which mny or mas not be 
referred subjcctnch to the alimentary tract It appears probable that 
products of protem putrefaction mas be absorbcil and irritate the kidneys 
in their elimination, producing albunnnnria, and perhaps ultmiiitely eau* 
mg nephritis ‘^ome hindacbcs appear to be caused by disorders of pro- 
tein digestion or metiilxihsm or both — at least, persisttnt heidachcs which 
arc not due to any other discoverable cause somctinies disappear when 
the protem ration is reduced lo a minimum and the form of the pro- 
tein IS changed, for example, from meat to milk Professor Chittenden 
found that his rheumatism grew better under the influence of a low pro- 
tein diet Some forms of eczema disappear when meat is eliminated from 
the diet, and the total protem of the food is reduced (Tohnston) It has 
not yet been proved wbetlier an excess of protem la capable of causing 
arterial sclerosis 
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The generally accepted ratios of protein, carhohydrate, and fat for per 
sons at light, moderately hard, and hard work arc contained m the fol 
lowing table 

St^>duu> Rxrnvs 



y t 

R b 

At» 

Light t\ork 




Protein grams 


103 

100 

Pat grams 


40 

* 

Carbohydrate grama 


3i7 

* 

Calories 


55 44., 

2700 

iioderately Hard Work 




Protein grams 

118 

127 

12a 

f at grama 

56 

2 

* 

CarhohyJrati grams 

00 

09 

• 

Calories 

3 05v 

2 968 

3 400 

Hard Work 




1 rotein grains 

14 

ICS 

laO 

I at grams 

100 

70 

* 

Carbohydrate grams 

00 

66a 

• 

Calories 

35i4 

3 36® 

4150 


nt nd rb hrd t mu c b pi It <l l uOl 1 t q<i«ntUI i to in ke up tbe b MUdfr 
rgr 


It must be pointed o«t that tin so hgwrM represent arengts obtained 
by calenlations from e timations of too<l actnallj eaten bj a group of 
indiMduals Such figures will of crurac allow for certain iiidirulual 
fluctuations on eitlior side of the uera^ figure^ whith honeyer, as a 
general measure mij bo accepted with considerable confidence 

Method of Reckoning the Pro\eiD Fat and Carbohydrate Ratios for 
Diets of Definite Energy Values — In Voits >staiidard diet for a man at 
moderately hard work, approTimatelv 1C per cent of the energy is 
furnished bj protein 18 per cent by fit and CO per cent by carbolivilrate 
^ ith the totil eiiergj y ahie of t!>e diet as 3 000 calorie« the calcul ition is 
made as folloyys 

4R0 

10 per cent of 3 WO = -' ^ ^ -= 115 srams protein 
540 

18 percent of STcramsfot 

60 per cent of 3 000— — 483 grams carbohydrate. 

Ry tlio employment of this method, the ratios rany Ixs dcfcmiined for 
diets cd anj given energy value 
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mLicIi nin^ lx, confined to tlio stomach or to (ho intt'^tiiios The com 
nioiicr di'>or(ltrs tiro lo's of appetite, nnii«ei after tahinj' food, and ^omit 
iiift llio 0 tfi't'cts are probibh dm to the tnhihi(or\ action of fat upon 
tho gastric socrttion nr to tbt di ln\ vhtch it cniHci in the pa<i«agc of the 
clijine into the dundemnn Ih gurgitation of the duodenal contents into 
the stomach ‘ainetimci occur** and ix usually followed hv vomiting An 
cveexs of fat oft( n < iii«cx diarrhei 

Besides tlif't lo( d nttion**, nii evet sof fat is lx.lic\td h\ man} author 
itics to cause di onhra of iiu tnl)oli«in l’tr«oii 8 otlurwiec in perfect 
licilth eoimtiiius d(\iIop aent when tho food contain^ much fat, but 
whether tins r< nlta from a disturhiiict of nutaliolism, or of digestion, is 
not known 

It has !>eeii iss(rtc*l that nil excess of fat is of itself capihle of caus 
lilt, acidosis, hut such a general n «ertion inn t lx ntcepted with re«erie 
Dcprnntioii of cnrliolicdritc is followed h\ acidosis in di«ei e as well as 
in health lieonu t of the lucrc-isod demand for cm tgj which fulls upon 
fat, and its coii><xju( iit incsmipletc comlm«tion Acidosis of tins chancter 
has Ikcii olsxned to disippcir s]>ontiuieotisK, and always disippeirs in 
hnltln jKr ons upon the mldmon of cjrlxdmlrute to the diet, ns siitEcicnt 
t irlwhsdrntc prevents the fonnntion <*f ketone Uidies The influence 
of starvation uixm tlx divtiopnxnt of acidi)sis lias snmotunes Ixcn 
overlooked and the condition has Ixtn nttrihiiteil errtineouslv to the fat 
of the food or to the e tTe< t of the disea e it<« If 3 * or example, doubt h is 
lx:'’n cist uiKin tho cau«iti\e relation of fat to the “evclic voiiiitme, of 
children ^Iagiiu»-Ievv lias pointed out (hat tlie ciiisc of acidosis m 
dinlictcs nuilitns is not the fat of the f«»od but the prexxistmg di order 
of mctnlwlisni 1 at in nnioiuits up to S'lO grams a daj dops not ciu«c 
acidosis 111 tvphoid fever 

Czeno and ^tcniitz Kheve that the m ijorit} of cii«es of ncielosis 
in children an? duo to an excess of fnt In experiments mode ujxin 
children h^ Czernv and Keller, fnt was the onK foodstuff which m 
crci ed the ammonia txentnm in the urine Stciiiitz has adv inccil tho 
theory that the development of ncnlosi* with fattv aeid stools in the ga«tro* 
intcstiual disorders of children espctnlh the chronic forms, is duo to the 
loss of fixed nikilis through the intestines either ill their own form or m 
combination with fattv acids that is, such as smps Uihrdt considers that 
the ineren e of alkali iii the stools is elut to the stimulating inflticiicc 
of fat iiixHi the puicreis and the intestinal secretions, that there is not 
enough fattv and present to iccoiint for nil of the hiscs According to 
Freund there Tie hut few tenxhlt arguments and no absolutely eertaiu 
inet'ibolic-cbemical facts to support tho elmical impression of a causative 
lehtion between fat and icidosis let for the present it seems advisablo 
to bo guided by clinical experience, and to withhold fat, or give it with 
ciution in the gastro intestinal disorders of children 
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9C IvUTRITIOV A^D RiriFTICS 


CourovrioN or looo? 


Slighlly modififd from Aiualer and Itryant U ? Dept Agrteulture 
Hull Ao SS (rerued edtlion) 


Food » t* Uli 

r c» t 

FrMoia 
(V « 5) 

P« C«at 
tat 

r rCanl 

C b 
brd lira 

p 1 

3 aloa 
par 

r d 

C I 1 a 

Fual 

A I 

‘o^a*mi 

C.I ria 

c lo r 
P r 

Q ml 

Animal Food 

Beef Fr«h 







Loin Icon r J * 

13 (^04 ( 

11 0-15 { 


900 

199 

52 5 

Loin tnodium fnt 

11 fr- 22 ( 

ICO— 24 0 


1 190 

2C2 

33 2 

Loin fat 

ICO — 10 0 

2 j 0— ®0 0 


1490 

3 ■’9 

304 

Loin arorafre 

100 

191 


1 1 ^^ 

2-4 

39 4 

Loin portcrliou«e steak 

519 

204 


ij:o 

270 

37 0 

Loin sirloin itenk 

189 

IR^ 


1 130 

2-0 

40 0 

Lam ten'lcrlom 

12 0—18 0 

17 0-30 0 


1110 

290 

34 5 

Ribs lean 

10 0—210 

100—14 0 


81 O 

190 

-20 


10 0—19 0 

1 ft 0-010 


14^0 

320 

81^ 

Ribi fat 

12^-170 

310-37 0 


1780 

390 

250 


17 R 

24 0 


1370 

500 

334 

Rump lean 

170-200 

100—180 


Ofj 

210 

47 0 


1ft ft_lO 0 

»(» 0—300 


1400 

310 

3'‘3 


15 0—230 

30-390 


1 ft"*© 

400 

250 


187 

231 


1,3’^ 

290 

84 5 


16 0-230 

30— 60 

10— 3o 

COj 

13- 

740 


22 

9® 8 


3 Ooj 

870 

115 

Beef tongue 

170—220 

10—18 0 


740 

1C- 

COO 









<T0 0— **1 0 

JO— CO 


^ 0 

P- 

600 


jg 0—210 

7 0-120 


7jj 

16- 

COO 


19 0—210 

^0— 7 0 


G15 

13- 

741 


190—200 

100— no 


62^ 

ISO 

— C 


18 0—19 0 

JR 0—19 0 


1 14- 

250 

40 0 


19 9 

JOO 


700 

175 

57 2 


20 0-2® 0 



C40 

140 

714 


ICO— 200 

110-310 


1 ICO 

2ro 

33 4 

Vcnl kidney average 

1C 9 

C4 


-85 

130 

77 0 

Veal liver average 

10 0 



- 1 - 

12- 




15 0—270 






15 0—18 0 


l^OO 

290 

34 5 

Lom 

I7«>_200 

25 0— 3j0 


1 40 

340 

29 4 



JO o_13 0 






19 0— ®00 


890 

195 

513 


17 0—100 

15 0_-«>20 


110- 

-40 

417 


187 

17- 


10S5 

240 

417 


14 0—200 

O6O_C80 


1G95 

375 

28 7 

I om free fat rernoved 

23 7 

18 5 


1 ®25 

270 

370 


IC^ 


50 

440 

07 

010 

Ilvcr average 

231 



200 

50 0 


Fdibl* Portion 
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Fish Preserved an] 
Caniwi] 

Cod salt boneless 
averaRc 

273 

03 

Mficherel salt boneless 
averago 

17 3 

“1.4 

‘sardines 

‘>30 ' 

197 

Caviare 

300 

19 7 

Shells h etc. Fresh 
CUnw 

80—00 

JO- 1. 

tobstera I 

loo_OjO 

10—2 

Oysters I 

4 0—100 

OO— 7 

'Icollops average I 

148 ! 

01 

Crabs ' 

16f 

“0 

Heats Cd ked I 

P “of roost 1 

15 O— ‘>9 0 

000-^1 

peel round steak 
roasted 

190—340 

30— 1 " 





9G 


^’UTRITIO^ AXD DirirTICS 


CourosiTioN or loom 


SUghtly modi^td from Atvaltr and Bryant V S Dept AgncuUure 
BuU \o SS (reused edition) 


F dU*l 1 1i 

r«r C Bt 
Pret 

(S »0 5) 

pfrO Dl 

r«rC t 

C b 
brdr !«• 

T 1 
t lu* 
r«r 
r d 
Id 

C 1 

Fu ) 

psr 100 
Orani 

C I n 

100 

C TJ 
p 

0 ** 

Animal Food 

Beef Frc«li 







Loin lean FJ** 

13 0— “4 0 

11 0— !•*( 


900 

199 

-"5 


110-22 0 

16 0—210 


1 190 

202 

33 

Loin fat 

ICO— 100 

2 0— 00( 


1490 

329 

304 

Loin orcro(;c 

13 0 

191 


1 

2-4 

39 4 

Loin porterhouse steak 

21 0 

204 


1 270 

270 

3.0 

Loin sirlom atenk 

189 

IS 5 


1 130 

250 

400 

I^in tenderloin 

12 0—180 

17 0-^0 ( 


1 330 

290 

34 5 

Bibs lean 

11. 0—21 0 

100— 14 ( 


8i0 

190 

5 >6 

Ribs medium fat 

IQ 0—10 0 

19 0— 33 ( 


14-0 

S’O 

312 


12 0—1*0 

34 0-37 0 


1780 

300 

256 

Bib OTcrage 

ITS 

24 6 


13 0 

300 

334 

Bump lean 

17 0— '♦I 0 

100-180 


Of- 

210 

4’ 6 


1C 0-19 C 

200— 30tJ 


1400 

310 

823 


lu 0—23 0 

53 0—39 0 


1 «"0 

400 

050 

Bump average 

is: 

231 


1 325 

290 

34 5 


18 0—23 0 

30— 60 

1 0— 3 j 

60- 

1S5 

74 0 


22 

926 


3 0— 

8 0 


Beef tongue 

i: 0-2' 0 

10—19 0 


740 

10- 

CO 6 









«0 0—23 0 

10—60 


« 0 

12- 

800 

Leg medium fat 

190—210 

70-12 0 


?•>>• 

165 

CO 6 


19 0—21 0 

60— 70 


61^ 

13- 

"41 

Loin medium fat 

18 0— ®00 

100—13 0 


82- 

1^0 

55 6 


18 0—19 0 

18 0—19 0 


1 14- 

2-0 

40 0 

Loin average 

199 

100 


-90 

175 

572 


'00— 2' 0 

30— 90 


640 

140 

714 


1C 0— "00 

11 0-3! 0 


1 ICO 

2C0 

38 4 

Veal kidney average 

16 9 

64 



130 

770 

Veal liver average 

180 



575 

125 

80 0 









15 0—18 0 

150—27 0 


1300 

290 

34 5 

Lorn 

170—260 

250-350 


1 o40 

340 

29 4 



120—13 0 






19 0—200 


890 

195 

513 


17 0—10 0 

1^0—220 


1 10- 

240 

417 


1S7 

175 


1 

240 

417 


14 0—200 

260—38 0 



375 

20 7 


23 7 



1 2"5 

270 

370 


165 


50 

440 

97 

030 

Liver average 

231 



200 

50 0 


Edlbl# Portion 
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F a Ubt 1 

V ?* *’ 

(K 6 25} 

Pe C t 

F t 

P c t 

C b 
hjid ie* 

Pnel 
t 1 

P** d 
C I ri 

r i 

V 1 

in 

100 

C 1 r 

0 m 

Animal Food — Cont 

Dairy Product! — Gont 







llilk whole 

33 

40 

^0 

30 ^ 

72 

13«9 

Whey 

10 

03 

60 

125 

28 

o57 0 

Womans milk* 

2 01 

3 74 

63i 

310 

63 

1471 

Goat 8 milk* 

3 «6 

407 

4 64 

315 

09 

144 0 

Cream Tory rich cwn 

25 

18v 

45 

93^ 

200 

4^6 

tnfugal + 

Cre^iro ordinary cen 

2w 

400 

30 

1780 

393 

25 4 

tnfugal + 

Cream ordinary gra\ 

30 

200 

39 

92c 

•’04 

491 



160— *0f 

36— 40 


196 

cIO 

Kilk ordinary whole t 
Top from one quart of 
whole milk + 

Top 10 or or upper 

35 

40 

4S 

3’0 

70 

143 0 

one half 

Top 11 os or upper 

34 

70 

4^ 



100 3 

one third 

Top 8 os or upper 

33 

10 0 

43 

6b0 

104 

80 T 

one fourth 

Top 6 os or upper 


13 0 

42 

6<0 

148 

67 6 

one fifth 

32 

160 

40 


178 

S6 3 

milk* 

Whey from fat free 

094 

090 

55 

11c 

2c 

400 0 

milkj 

1 r 

004 

^4 

I’O 

8, 

3i05 

"Matzoon or Zoolakf 
Gelatin 

35 

SDO— *»( 0 

3u 

57 

25i0 

1 40c 

62 

3«0 

1612 

"es 

Ualt’s loot jelly 

Lard refineil 

43 

1000 

17 4 

40 

4'>50 

00 

9 0 

111 1 
10 7 

Lard unrefined 

20—30 

9 0— {tot 


4010 

890 

112 

Oleomargariiie 

12 

<13 0 


3^‘>o 

7^0 

12 8 

Beef juice 

Wegetatle Food 

49 

or 


11c 

‘*c 

4000 

Barley meal and flour 

90—131 

15— S** 

400— 74 C 

1 040 

360 

2. 8 

Barley pearleil 

70—101 

07— 11 

70— T8( 

1 r,o 

360 

278 

Barley wafer t 

009 

00^ 

16 

36 

8 

PSO 

Buckwheat flour 
Buckwheat preparn 
lion farina an< 

4 0—100 

0^ 23 

710—810 

1 620 

360 

27 8 

groat average 

10 9 

04 

84 0 

1600 

370 


Com meal unbolted 

80—91 

4^5* 

0— 

1“30 

3«i0 


Com flour 

GO— 80 

10—20 

44 0—80 0 

:g4c 

860 

27 8 
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^"UTIUlIOK AM) 3)11 irTICS 


r« C«at I P, / 


Animal lood — Cont 
llcat< Cooked — Cont 
Loin steak tenderloin 
broiled 20 0—27 01 12 0— 3C 0 

Com beef canned 21 0—3^ o|l2 0—31 0 
Tonpue canned 110 — 23 0 

I nmb Cooked 

Chops broiletl 19 0 — 2^0 

Lep roost ” 19 7 

Mutton Cooked 

Leg roast 23 0 — 23 0 

Pork Cooked 

Ham roost 180—26 0 

Horn smokctl boiled 18(^220 
Ilam smoketl friwl 222 
Ham luncheon cooked 22^ 

Poultry Cooked 
Capon 27 0 

Chicken fricasseed I'C 
Turkey roast 278 

Fish Cooked 

Pluefish cooked 2^ 9 

Spanish mackerel 
broiled 237 

Dairy Products 
Epps hens raw FP 11 C— 16 0 8 6—1^1 

Fggs hens boiled 100—150 91—147 

Iggs hens average 13 3 112 

Eggs boiled whites 11(^14 8 00—03 


Eggs boiled yolks 
Butter 

llilk bultenmlk 
Cheese American 
Cheese Cheddar 
Cheese Cottage 
Cheese Dutch 
Cheese full cream 
Chtese Swiss 
Koumiss ; 

Milk sweetened con 
densed 

Milk unsweetened con 
densed (evaporated 
milk) 

Milk skimmed 


100—150 91—14 
I 13 3 112 

110—14 8 00—0 

3—16 8 



23 8 
277 

160—200 04— 10 37— 4 9 ^10 

30 0—4^0 160—19 0 143^ 

18 0_C7 0 ‘>4 0— lo 0 12—40 1 9^0 
26 0— *>9 0 33 0—37 0 09— 17 2010 
20— 30 17— 24 « 1— 9 240 

6 0—10 0 0 4—10 C 44 0— „7 0 1 ^*>0 


80—100 80— lOOllOO— 12 Ol 
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NtJTIlITION AND DIETETICS 


Fooil Ualeritli 

1 »r C nt 
r 1 n 

(N a e 5 

i rC< t 
Ssl 

P Cent 
t rb 
bjrdrsiM 

SMel 
A»l B 

r^osd 
Clio i 

Fufl 
%ila 
prr 100 
0 IDli 

C riei 

100 

C lorj 

I or 

Q 

^ egetables — Cont, 
lettuce I 1 

07— 18 

01— oc 

10—40 

00 

20 

uOOO 

Mushrooma 

17— Gf 

02— 0! 

24— 2o; 

210 

4C 

218 0 

Oniona fro«li I- I 

02— 4 ^ 

01—08 

4 2—1^^ 

22j 

oO 

■>00 0 

Onion cookctl 
parcel 

1^ 

IS 

49 

lOO 

42 

2 80 

Parsnipa 

14—19 

0«— OS 

8 0—170 

300 

CO 

1*.!.. 

Peas drietl 

>04—28 0 

08— 1 ' 

^0—07^ 

1 CJ'^ 

3<o 

2. *. 

Pena Rrcen I I 

4 4— SO 

0 t— 0( 

1^4—18 0 

4C. 

IOj 

9j4 

1 cna preon cooketi 

C7 

14 

146 

.,40 

I’O 

SI 3 

lotnlota raw qr frf^b 

1 V 

I 1— 30 

00— O'* 

13^274 

38a 

8.. 

1178 

Potatoc cooked bmloc 

18—31 

00— 0- 

in— 20^ 

410 

9’ 

1031 

Potatoes cookctl clii^ 

00—76 

3t> ^4 ^ 

12”— ..OC 

2r7a 

*.90 

1C9 

Potatoes cooked, 

mnahol and creamed 

20— 36 

10—4^ 

13 9—22 4 

jOu 

no 

909 

Potatoes t.woet raw or 
{n*h L P 

0+— 37 

0«— 14 

171—491 

..70 

12*. 

800 

Polatoo* cooked and 
prepared itt«l 

30 

21 

421 


200 

*.00 

Sweet cas arn * 

1 1 

02 

30J> 

CIO 

13.; 

741 

Cu sava starch * 

0^ 

01 

88 8 

ir;j 

SCO 


Cas irn brea<J * 

91 

03 

79 0 

1 r.-o 

SC*. 

274 

Cassatn cakes or 
wafers * 

1 1 

02 


ic.o 

370 

270 

Taro * 

IS 

02 

S3 2 

47 

10.; 

9j3 

Tams* 

IS 

02 

23 3 

4 - 

105 

9^3 

lautia tuliera* 

oo 

02 

2C 1 

635 

lOQ 

83 3 

nadislie*! F P 

0^ 30 

00— O') 

34— 83 

135 

30 

134 0 

Spinach fresh 

16— 24 

02— 0 

31—34 

11^ 

24 

1170 

Spinach cooked 

21 

41 

20 

2(.0 

^7 


Squash E P 

06— 31 

01—14 

3..— 1C.. 

2I0 

4, 


Tomatoes fresh 

03— 1 J 

02— 14 

2 2— C.i 

io.> 

23 


Turnips 

07— 39 

01— 04 

2 8—23 8 

18.i 

41 


Vegetablis Canned 
Asparajrus 

09— 24 

00— 02 

2 2—41 

65 

19 

,‘>6 0 


^1—81 

03— 68 

13 1—23 2 

600 

13o 



06— 40 

00— 0 

2 0—13 5 

D., 

21 

177 0 


3 2— -6 

02— OC 

10 ..—17 9 

3C0 

79 

"uT 


20— 37 

0«— 19 

9 8—2 8 

4u4 

100 

00 0 


16—61 

00— 08 

4 9—17 4 

2 .> 

60 

78 5 


29— 44 

07— 17 

14 9—22 4 

456 

100 



03— 1 *■ 

01—03 

14—81 

101 

23 

35 0 


11— 20 

01—04 

8..— ICl 

2«u 

68 

72 3 

Olives green E P 

1 1 

276 

116 

1400 

310 


Pickleu cucumber 

04— 0* 


13—64 

70 

15 
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PERCENT^rE Cosiposmov OP Trie and So Called Gitxzv Flocb 


From Wxley Fooh ani Thrtr AdulUratton Philadelphia 1911 



p c t 

F ot a 

P C t 

F t 

p c t 

C b hyd t« 

Oatn ghtm (Hoyt s) 

31 <10 

155 

54 3./ 

Educator standard gluten flour 

2040 

1C7 

«9 33 

Gluten flour 40 per cent 

4025 

118 

47 43 

4i 10 

110 

47 90 

Self raising gluten flour 40 per cent 

3S70 

130 

5010 

Pure gluten flour 

78 80 

090 

12 60 

20 per cent gluten flour 

2100 

0 70 

6«20 

Pure gluten flour gluto ao 

35 »0 

0 60 

.... 00 

Gluten food 

8540 

0^6 

3 69 

Protosac 

36 eo 

0 86 

51 03 

Washed gluten flour 

6“ 40 

0 91 

"g 51 

Glutosae 

34 0b 

157 

62 13 

Diabetic biscuit flour 

75 “o 

8 96 

5 89 

Plasraon meal 

•8C 

2 72 

0 

Aleuronat 

8610 

Ovl 

400 


73 65 

O'*! 

14 65 

Pnborat 

82 20 

3 67 

300 

Wheat protein 

6410 

140 

4 80 

Energin from rico 

83 70 

4 54 

0 67 

A egetable gluten 

fl3" 

1 ^5 

28 "S 

Oasoid flour 

85 

0 50 

0 

Ssmtai nut meal 

29 00 

51 66 

l'>13 

Soybean meal 

39 R7 

19 06 

25 00 

\lmond meal 

i0r‘f 

15 C3 

15 00 

Gluten flour 

11 17 

o«>o 

7413 

Gluten flour 

1 50 

2 CO 

70 80 

Diabetic flour 

12 00 

0 4r 

7C45 

Tireh diabetic flour 

14 0 

2 21 

71 95 

Special dialK-tic flour 

14 *» 

2 96 

67 47 

Gluten flour 

13 TO 

1 0 

7® 11 

Cluten flour 

1640 

31. 

*060 


tho muscle fillers. AMiile heat co ipiil itc tin nlhiinutis of meat and it is 
tlioufilit renders tlmn slig’Iiflv le s dipestiWe tins effect is prohablv more 
than offset the nbove-mcntion<<l adranticie^ iiulc s the meat be cooked 
too long 

^ egctablea consist for the most part of tarch ’ahich is inclosed within 
cellulose walls Collnlo p is pmctuallv niwlisneted l\ man, and much of 
the starch of raw vc^iK^ables c capes from the liodv in tin. feces Afore- 
over, raw starch itself is difficult of digestion During the process of cook 
mg the starch grains swell, burst the cell walls and become softer In 
addition starch is comtrtcd pirtU to diTtnu this occurs Isitli in moist 
and dry heat 
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yuTniTioir A'nd diftftics 


Food UiterlaU 

r Ce t 

I r«l 1 
<\ 1 e 5) 

Pare t 
lat 

hrdrate* 

Fa el 

Vel • 

per 

r® d 

CeInrI 

Fb I 

Val • 

per 100 

G tmi 

1 

Cilorift 

100 

C 1 1 
p« 

in 

C mt 

llisccllaneous — Cent. 







Bean soup 

32 

14 

04 

20^ 

Ca 

1540 

Chicken soup 

10 u 

08 

24 

27»/ 

61 

1610 

Clam chowder 

0 7— 2 « 

05— 11 

2 5— nc 

lOu 

43 

>36 0 

Jloat stew 

37— 6C 

20—64 

43—70 

370 

82 

102 0 

Soups Canned 







Asparagus cream of 

2« 

3.2 

5A 

285 

C3 

1590 


17—26 

00— 02 

01— 03 

^0 

11 

nOOO 

Celery cream of 

21 

28 

^0 

2u0 

£L» 

Ig’O 

Chicken gumbo 

3ft— 46 

02—17 

3S— 

lOj 

43 

•>!G0 

Chicken soup 

3 2—36 

00— 0" 

12—17 

lOO 

2’ 

4^j0 

Ifock turtle 

4^ 56 

01— 13 

16—30 

18j 

41 

>440 

Oxtail 

30—4 1 

05— 21 

4 2—43 

210 

46 

>18 0 

Pea soup 

IS— 

00— 1 r 

51—11 1 

235 

u2 

192 5 

Tomato soup 

17—10 

00— 1 2 

*.,3— 6 0 

185 

41 

•>44 0 


THE EFFECTS OP COOKING UPON FOOD’ 

Tho prnctjce of cool.ing fowl mn\pr«al All c^>sting jupcs follow 
the custom, at least as regards part of tlicir food, and archeological re- 
searches indicate tliat the art of coohmg oxtenilcd fur into prehi’tonc 
times Cooking phss an u»|iortnnt part in fin, preparation of food for 
human consumption fcubsfanccs winch lu (heir iiatnnl state arc insipid 
and nenrh, or quite, indigestible lioconic anlnnblo foods when subjected 
to the processes of cooking 

The objects sought in the cooking of iiients and Mgetahles arc c««cn 
tifllh similar Thej are ns follows 

1 To develop flaior and inipmic (ho appearance of tlio food 

Foods which nro attractnc in nppeirancc, of pleasant aroma, and 

saiorj taste stimulate the secretion of the ‘ appetite juicc. ’ and thus indi 
rcctlj become more digestible 

2 To increase its digestibility 

Cooking produces both physical and cbcmicil changes in the food It 
18 more important m the case of vegetables than m the ca«o of meats 
Both an rendered more digestible 

In the process of cooking the connective tissue of meat is softened 
and m part converted to gelatin In consequence, mastication is easier 
and more complete, thus insuring freer aceexs of the digestive juices to 

•In the preparation of tbia aection the autlor haa derived much assistance from 
U S Dept of Agriculture Bulla Nob 43 07 and 102 and larmers Bulla. Noa 3-1 
and 389 
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pERCENTAfE COMPOSITIOV OF TbIE AXD So CALLED OlLTES FlODR 


From TTiZe^ foods and TKfir id^dUralton Pktladelphia 1911 



P Cent 

P ( a 

p c t 

F e 

Per C t 

C b bfd le* 

Quin glutin (Hoyt a) 

31 AO 

1 55 

54 15 

Educator standard gluten flour 

A»6 40 

167 

69 33 

Gluten flour 40 per cent 

402^ 

118 

47 4® 


41 10 

110 

47 90 

Self raising gluten flour 40 per cent 

38 70 

loO 

010 

Pure gluten flour 

78 bO 

0 90 

1® 60 

20 per cent gluten flour 

2100 

0 70 

63 20 

Pure gluten flour glutosac 

3o20 

0 60 

St. 00 

Gluten food 

83 40 

0.,6 

3 69 

Protosac 

3t.60 

0 86 

5103 

^ ashed gluten flour 

62 40 

0 91 

29 51 

Glutosac 

34 Of 

loT 

62 13 

Diabetic bi cuit flour 

75 2^ 

8 9u 

5R9 

Pla mon meal 

78 

3 7® 

0 

Aleuroaat 

86 10 

oa 

4 00 


73 65 

0 24 

14 5 


$»20 

3 67 

300 

Wheat protein 

8410 

1 40 

4 60 

Inergin from iice 

83 <0 

4 54 

0 67 

^ egetable gluten 

6137 

1 55 

23.23 

Oasoid flour 

85 5f 

0 50 

0 

Sanitas nut meal 

29 00 

51 66 

1® 10 

Soybean meal 

33 87 

1006 

25 09 

\Imond meal 

5012 

15 C3 

It. 00 

Gluten flour 

1137 

0 90 

74 33 

Gluten flour 

b«0 

2 CO 

70 80 

Diabetic flour 

1®00 

0 40 

76 45 

Jireh diabetic flour 

14 30 

2 21 

71 35 

Special dial tic flour 

142> 

2 06 

07 47 

Gluten flour 

13 30 

10 

211 

Gluten flour 

1640 

315 

70 60 


the mi]«clo filior> Ink licit i it««i the nUrtiiniiis of meat and, it is 
thonfrht renders llicni sliphth It s digestible this effect is prol iblv more 
than offset bv the alwvc-incntionetl adsantspes unless the meat be cooked 
too long 

\ egrtables consist for (he most part of tsrch which is inclosed within 
cellnhsu walls Cillubsc is pmctioalh undige ted bv man and much of 
the starch of raw sogttalks c capes from the Ixls in the feces ifore- 
over, raw starch itself is difScnlt of digt tinn During the proco s of cook 
ing the tarch grams swell bui^t the cell walls and become softer In 
aldition starch is eonicrted jHirlh to dcatrin this occurs l>oth in in*i t 
and dry heat 




lOG I.UTKIilON’ A^D DIHETICS 

Lxccpt for tbe (le\olopinent of flavor, fats arc probatly affected but 
little bj tie process of cooking nnlc^s tbcj are scorched 

3 To dc tro% pnnsitcs and bnetena 

^\bcn nicnt is taken onlv from llenUb^ animals and is properly m 
spected, there is little danger from parasites or bictena But the e pre- 
cautions are not always followed cspocinllr in tho ci«o of meats which are 
sold to the poor, therifort, meats of doubtful origin should always be 
thoroughh cookctl 

Vegetable food-*, likewise, niny carry infection The typhoid bacillus, 
for example, nnx enter the loda upon green Tcgotnblcs vhich have been 
washed or grown in polluted water 

Cooking Meats — Ihc xanous incthoils of cooking meats mav be 
grouped under two headm^s 

1 Alotliods which are intended to present the loss of tho juices of 
the meat, such as roasting and broiling By these methods tho meat is 
heated rnpulls, the surfiue albuimn coagulatid, and the juices of tho meat 
rctaiued 

2 ^Icthods which ])cnnit the lo!>s of the juices, such as boiling and 
stewing “With the e iiKtlKnls the meat is heated slowly, and the juices 
escape to a grnttr or lo'ser extent 

Losses in Coaltiuj Veat — Meat lo<es in weight sshntcscr the method 
of cooking Tins IS dut to the drixmg off of wafir, and it follows that a 
giTcu xveiglit of cooked meat holds a hvher |y retntage of nutriment than 
the same wtulit of raw meat \ecordiiig to Gnndlex, the loss in weight 
amounts to one-fiftli to om-third, whctlwr tho meat bo boiled or roasted 
The loss in tin solids of llu iiiiat is greatest whtn it is lyuled or stewed, 
and the longer it is cooked the greater tho lo«a The lo's max reach from 
3 to 20 per cent 

While meat xxhich is IkuIckI gives up most of its flavor to tho xvater and 
becomes insipid it lo es xerx lilllo of its nutriment It is tho rich taste 
of beef tea wLkIi gixc ri c to tho fallacy that it contained the nutritious 
clemcuts of the meat m quantity 

Cooking Vegetables and Losses Incurred — Lo«'»C6 occur m the cook 
ing of vegetables, xxhich are comparable to, but perhaps not «o important 
as tbo«e xsbicli occur in tl»o cooking of meats by methods which do not 
retain the jmces The losses in the cooking of xcgitablcs depend largely 
upon tho mctliod craploxcd, and coneeni chiefly the sugars and salts which 
are soluble m water, though nitrogen also js lost The losses to which 
potatoes, carrots, and cablnge, selected ns types, arc subject have been 
studied by Snyder His experiments showed the following results 

1 That in order to obtain tho highest food value, potatoes should 
not be peeled before cooking 

2 When peeled, the least loss occurs if tlio potatoes are put directlv 
into boiling xvater, though the loss is still considerable 
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3 When pet-letl and soahcd m cold \iatcr before conking, the loss 
mav reach one-fourth of the protein matter 

Similar losses nnj occur in the cooking of carrots and cabbage 
Breadmakmg-— Snjdor and Voorhees ime tigatcd the ln« cs of flour 
in breadmaking Thev affect both the nitrogen and carbohydrate The 
lo’s m nitrogen maj reach 1 4o per cent The carbohydrate loss is caused 
by the fermentation aihicli the bread nndergnes in rising ’ (yeast cells) 
The authors state that the la sta in breadmaking neeil not exceed 2 per 
cent of the flour usol and may be rLduced to 1 1 per cent 

Cereal Breakfast Foods — Th* importance of certal bre ikf ist foods 
has been sbowni cspocialh by the invisti^tions of Woods and Snyder 
These authors found that lereils comprise 22 per cent of the total food of 
a large numlior of families in this lountry furnishing 31 per cent of the 
protein 7 per cent of the fat, and oo per ctnt of the total carbohydrates 
They liiao scparitcd the lar^o nnmbcr of cereal breakfast foods which 
are on tho market into thrto groups 

1 Those prt-pared simply bv grinding the groin 

2 TLo«o which haro been steamM or otherwise partullv cooked, and 
then ground or rolled 

3 Those yyhich have boon acted upon by malt which induces chemical 
changes in the starch 

CooXinr; CtreaU — Tho propfr cooking of ctnals is of more impor* 
tinco than tho relative proportions of nutriment they contain While 
defimto statements cannot be nude rcgirdin„ the leiii^th of timo which 
different cereals should b< Iwiled all of them require prolonged cooking 
Ihcy are much more hkiK to U undercookesl than oycrcioked With 
undercooked foods starch grains ma\ op|>c4r m the feces duo to the co\er 
mgs of tho gnnulcs which arc impinneiWo to the digestive juices In 
general the more abundant and the tougher the fiber the longer should the 
process of cooking bo continued For example, whole grains require more 
cooking than crusliel gruns Kiec contains but httlo fiber and may Ic 
thoroUj,hly cookc*<l in a reHtivcly short time 

According to ^Noods and Snsder it is difficult lo know in the case 
of psrtialK cooked breakfast foods how much of tho necessary cookiA- 
has been done in fbo factors This point out that osereo iking is barnK 
less and siigsrest that further cookin,, in the homo is iisinlly dosirable \ 
rxamimtions of msltid bnikfist cereals carried out at the Iowa 
Fxpenmint '^tntioa showed (hat tho largest amount of soluble catl<o- 
hMlrntopreaint was 13 per cent of the total earl ilndritcs th< liwevt,0 1> 
pi r cent The nierage w is around per cent \t tho ilieliignn Station 
it was found that the Inrgist proportion of the soliiblo cirlwhydrites in 
the 0 preparations consi ts of dextrin ^^oo^^s and ‘'ny Jer «tatc that ‘ the 
cl urns made for somo bran la that the carbohydrate are completely or 
largely frcdigestcd arc quite unwarranted ’ 
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DIGESTIBILITY OF FOODS* 

General Considerations — Tlif ttrni may bo under 

stood to mean cither tlic case and rapldit\ with which a food is digested, 
or the complctciic s of it>» dtgislion Ihis distinctioii is not alwa^s made, 
however, and confusion hai often arisen in t!ie interpretation of llie 
results obtained b^ ilifferent ob eiders likewise, when the opinions of 
physicians and physiologists arc not m agreement, the fact is often over 
looked that tlio iMiulitions under wliicli the ohirvntions are made are 
different Physicians deal with tlio«e who are ill, physiologists yvith 
those yrho are lull The term “digeslibiJity ” is prohabli nnderstood hi 
most physicians to mean ei e of digestion, b\ nio«t physiologists com 
plcteiicss of digestion If these different points of vieyv are borne in 
mind, diseonlarit opinions may frequently be reconciled 

loods leayo the stomach in the order m which thc\ arc digested and 
liquefied Tlie length of tune they remain in the stomach has been 
taken bv «omo nnthora as the imasure of their digcstibilitv ^Miile the 
length of Its sojourn m the stomach may not affect the thoroughness with 
yyhich a food is ultimately digested, it may have an important influence 
njion sub wiiient feedings c<pecialh if lhe«e be giwn nt «horfc interrals 
liolav in gastric digestion often jirmluces in heilthy per ons unusual or 
uncomfortable sensations rcfirabh to the stomach In persons who are 
ill, delay of gastric digestion may not oid\ interfere yyith the frequency 
of the feedings but may cause lo«s of appetite, nausea, and even the 
rejection of food 

The mitritue yahics of foods cannot always bo measured by the 
amounts of the different foodstuffs they contain lhe\ depend rather 
upon the extent to yihich tht<e foodstuffs may be digested and absorbed 
While it IS generallv bolitied that the greater part of most foods is 
digested and ah orbed by healthy men, our knowledge of the extent to 
yylnch they arc utilized by persons wbo arc ill is far from complete 
A number of factors affect the digestion and utilization of foods 
Some of the more important of them may be considered 

The favorible inilueiiec of appetite upon digestion lias boon knoyvn 
so long that it is best expres cd in the form of the adage, ‘Hunger is 
tlio best sauce ” It was only about twenty years ago, boweyer, that Pavloy 
established the popnlir belief upon a scientific basis through his dis- 
covery that the desire for food induces a reflex stimulation of gastric 
jmee Payloy calls this secretion the “appetite ’ or “igniting juice ” Its 
function 13 to initiate the digestive process, yyhich then proceeds more 
or less automaticalh through the stimulating action of the products of 

In the preparation of this section the autluir has derived much information from 
U S Dept of Agriculture Bull ^o 85 and Farmers Bulls >.os. 8o 1 1 18’ 
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digestion upon the gastnc glands Food eaten ^sithout appetite mav lie 
in the stomach unclianged for hours Phvsicnns have made use of this 
knowledge for many jears, and have striven to arouse an appetite in 
patients when it was lackin^, Another and related, adage, “Laugh and 
grow fat,’ finds application here ITcals eaten amid cheerful surround 
mgs and in pleasant compain or© taken with greater zest and enjojTnent, 
and are more ei«ily digested 

The ease and completeness of digestion alao depend in general upon 
the amount of food which is eaten at a time the greater the quantity 
the less rapidly and prohablj less thorouglilj, is it digested Oicreating 
IS a common caii«e of digestne disorders The custom of taking three 
meals a day is based upon the gincril ©xpenence of mankind that the 
amount of food required can be handled with kss tax upon the digcstire 
organs yyhen distributed in this manner 

Careful regulation of the quantity of food allowed at one time is of 
cyen more importanco yvhen per ons art ill or have weak digestions 
The common prictico of giving small quantities of food at frequent inter 
yals to perBons yyith enfeebled poyvers of digestion is supported b^ the 
experiments of Payby yyfio found that if foofl was gircn to a dog in 
small quantities at intcnaU the gastric juice yyis stronger than if the 
whole ration had been given at once "Moreoyer the appetite of an 
invalid IS often impaired b' cacn the sight if large portions’ of food 

Experiments upon licdthy men hay© repeatedly shown tliat ft well 
hiiinncod dietary is digested molt thorouglily than a single food The 
significance of such oh cryatioiis yyith respect to the arrangement of 
dietaries for inyalids, is apparent 

The secretion of gastric juice is intimateK related to the quantity of 
wntex in the body (Pavloy) ''^attT is drawn from the blood bj the 
cells of the gastnc glands as they elaborate the secretion If the supply 
of yvater is not sufficient the dige tiyc juices are deficient in quantity 
and digestion is impaired Ihcrcfore yvater should l>c supplied to the 
bodj by encmata or otherwise as an aid to digestion in di«ed«es attended 
by Its loss m large quantitus, sneb as exei sue yomiting, profuse diar 
rhea, and licniorrhagc 1 scry foo<l detenmiies a certain amount of 
digestiic work and when a giyen dietary is long<ontmued, definite and 
tixctl types of gland actnity are wt up yihich can l>e altered but slowh 
and yvith difficulty In consequence digestne di turbanees are often 
in titnted if a change Lc made uddeuh from one dietary ngime to 
another especially from a sparn to a nch diet (Pnvloy) It should lx, 
added that patients cannot all b» f«d alike, evin when suffiring from 
the same dntasc I njiidices and idiosvnrrasies to foods arc not re* 
mnyed Iv illnc s and mu t Iw recognized kariety in food is sought in 
health and should be pcnnitteil in disease to the extent which is com 
patible with the patients wellbeing 
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Digestibility of Meats — ^Numerous <)li«pmtioii'» conccniing (be di 
gc«tlblllt^ of hnic Ix-in mndc upon lirnltln men \nliiable data 

Inic nls) been obtained b^ ra%lo\ and Iits coworkers from tbeir cxpcri 
meiits upon dogs lint we po css \crj little information respecting the 
digestibilit\ of meats in inrinus disonsos The conclusions drawn from 
cxpcninents upon liialtba men refer pnrticnlarh to the tliorouglincss of 
digestion Tlic^ eboulci not be applied witboiit caution to persons who 
aro ill, and who, on that nccoiiiit, inij digest meat slowly and with 
dlfilcnU^ 

Probablj the most important conditions affecting both the rate and 
completeness of digestion of im it arc the amount of connective tissue and 
fat it contains, and the mtthwl and duration of the cooking 

The “appetite * juko pli\« a less important rule in the digestion of 
meat than m tlic di„(«tioM of eggs niul bread Tins is due to the presence 
of cxtractnos in me it, which are direct excitants of the gastric glands 
\ccordiiJg to Pniloi, the arcUon of “mett juice” is tlie most rapid of 
all Piw mint introduooil uniiotiml into the stomach of a dog excites 
secretion within from 15 to iO mmiitcs Pul if meat Ic freed from extrae- 
tnos ha prolonged boiling and the water l*e forced from it In compres 
Sion It has no stmmlatnig effect upon the gastric glands 

The influouco of the coimcctnc ti «ne upon the digestion of miat is 
mainlj mechanical, tliougii the mastication of tough, fibrous meat is not 
ntteniUd with pleasure The pn met of miiclj connective ti sue prevents 
free nece«s of the digc«tuc jiiiets to the muscle filior, and affects both 
the rapidift and compUttiie<s of digestion The practice of pounding 
moat across the cut ends has for its object tlio cparntion of the muscle 
fibers from the coniioctne tissue Iiktwisr tbc prolonged cooking of 
meat coiuorts the coniiottno tissue into pJatin, and frees tho muscle 
fibers, though tlicj art probibh rendered slighth Itss digestible hj the 
process 

Influence of lalConlenl Dtgeslton of Meal — Sfeats aara in the 
amount of fat thca contain Pried meat ma\ not have more than 3 per 
cent of fat, atliilc pork, inaa eoiilnin ns much ns 50 ptr cent The pres- 
ence of fat inhibits the secrctioii of gastric juice, and prolongs tho stay 
of both protein and carbohadnto iii the stomach Therefore, the rapiditj 
of tho digestion of meat bears a diretl relation to the amount of fat it 
contains Fat meats such as pork, arc aecll known to be difficult of 
digestion 

Wliilo but littlo attention has been dcaoted to the percentages of the 
different meats ailiicli arc absorbed, it I3 probable that meat of all kinds, 
whether raw or cooked, is vera completely absorbed by hcaltbv men — 
near!} all of the protein and about 95 percent of the fat 

Our knowledge of the digestibditx of meat in disease is confined 
largely to tho results of clinical observation '\^^nle cnrefullv made ob- 
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sorvationa of this kind ha^c a definite ^alue, it is desirable that they should 
bo confirmed by experiment Yet, one of the conspicuous features of Pav 
lev’s work is the frequency with which he has confirmed both popular 
and clinical beliefs respecting digestion 

In giving meat to invalids cverj precaution should bo taken which 
will make for ripiditv of digestion It should bo served attractively 
and in not too largo portions in order to promote tbc secretion of the 
“appetite” jiiicc If given raw it should bo finely scraped, as this sep- 
arates the fibers from the connective tissue Iviu meat should not bo 
forced upon a patient, since it is not eertam that raw meat is more 
quickly digested than slightlv cooked meat If cooked too long the 
miisclo fibers become hard, tastek s to main persons, and difficult to 
digest Furthermore meats which contain relativelj little fat should 
he selected for invalids 

Poulinj 13 popularlv supposed to be more easily digested than red 
meats \a no experiments contradict tbis belief, it mav provisionally be 
accepted If true it is probably dne to the tenderness of the fiber and 
the relatively small proportion of fat The fatter kinds of poultry art 
less easily digested than the lean The popular belief that the light me it 
IS more digestible than tlie dark mav bo duo to the higher proportion of 
fat in the dark meat but the differcneo is slight 

Attention should be directeil hero to the fact tliat the oxtractivo<on 
tent is csscotiallv the same in ivhite and red meits In diseases where 
It IS desirable to reduce the piinn bodies to a minimum there is no adran 
tago in prohibiting red meats if the patient is allowed to eat poultry 
at will It IS probably tnie «o far as the sick an. concerned that the 
onlv difference between white and rod meats coueems ei«e of dige tion 

Digestibility of Fish — The rtlulivc digestil iJitv of different fi«h ap- 
pears to be dependent upon the amount of fat they contain. Langworthv 
has fjroujcil the commoner fi«b from this standpoint, into three classes 

1 Fish containing over 5 per cent of fat salmon, shad, herring 
Spanish mackerel, and butterfisli 

2 Fish containing between 2 per cent and 5 per cent of fat white- 
fish, mackerel mullet, halibut, and porgy 

3 Fish containing lias than 2 per cent of fat smelt black bass, hluc- 
fisb, white porch, wcakfish brook trout, bake flounder, jellow perch, pike 
pickerel, sea bass, cod, haildock. 

Digestibility of Eggs — 'Uon of tbc experiments upon the digest ibilitv 
of eggs have been made upon bealUiv men and lower animals All of 
them indicate that eggs arc easilv and thoroughly dige ted Buhner found 
that with a diet consisting of bard boiled e^ alone tbc nitroircn was 
ab«orbeil to about tin same extent as that of meat wink the fat was 
absorbed l>etti.r than the fat of meat \iifrccht and Simon studied the 
absorption of ligbtlv boiled and raw egga, compared witli meat, as part 
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of a rai'rcd diet, and found lliat tin* uli«»orption of Ixitli tlic nitrogen and 
fat was groTtcr in tlio egg — tlinn in tlic iniat — period Jlicj concluded 
that liglith Itoiknl and riw eggs hue a lii„licr food \ahie ns part of a 
mixed diet tlnn n corrtspoiidiiig amount of meat 

The mcthml of cookin^ e^-gs np|)cars to affect the rate rather than the 
compietcnces of tlicir digestion ^Mllle this has no apprccinWc effect m 
health, it maj cnu«e ilieordcrs of digestion m di^eiso Tiulged bj the 
length of time tlu^ remain m the stomach, eggs arc digested in the fol 
lowing order (the most eisil^ digested are g»en fir«{) lightlj ectoked 
e_gs, raw eggs, biittend eggs, hardlioilrd eggs, omelette Judged b\ the 
completeness of alivirptioii, Aufrocht and Simon base shown that lightlr 
l>oiletl eggs lin\c n soimwlmt lower imtritise Gallic than raw eggs Jons 
finno lieliLica th it if hard Iwileil eggs arc thnrotti,hl^ masticated they arc 
digtsted ns ensiK ns li^htU cookideggs Virs few experiments haic been 
made upon the rolatne digtslibilits of tlic white and the solk of the cg_ 
Stern found that riw or half raw xolk is rcndil} digested, and Ko«e 
and ilacleod ha\c found (hat there is xcf\ little difference in the di 
gcatibilit^ of nw or cooked whiles of eggs 

^llnlo It 13 probable that the facts regarding the digcstibihtw of eggs 
b\ healths men appK cqunlh to thos© who are ill, positnc statements to 
this effeet cannot l>c made Probably the iiio«t important factor influ 
dicing the digistihiliti of eggs m di«ca«e is whetlier tlie\ are taken with 
relish ^^hl^o of egg citcn without appetite will lie m the stomach un 
(hanged for a considerable time (Pavlos) Tins is duo to tbc fact that 
the egg contains no substances like the extrnefnes of meat which arc 
capable of exciting the flow of gastric juice Once the flow is started, 
the products of digestion stiinulitc fiirtlur secretion If water be taken 
with egg albumin it initiates tbe sicniioii (PnTlo\) \ similar risult 
13 obtained if the egg is preceded br, or given with, meat broth The 
difference in digestibility bctwdn Iightli cooked and raw eggs is so slight 
that it IS not necessary to compel patients to take them raw AVhen a 
patient’s digtstnc powers arc much enfeebled, eggs should not be but 
tered, but there is no objection to the addition of salt and pepper Fraser 
found in experiments upon the artificial digestion of eggs that tea, coffee, 
and cocoa retarded d gcstion of the protein, though the effect of coffee 
was less marked than tliat of the others 

Idtosyncra'^lf lo — Persons are seen occnsionnlh who haie an 

idiosyncrasy against eggs Tbe peculiarity is usually discovered early m 
life The symptoms dcyelop after eating egg cien in small quantities 
and jrrcspectiyo of yvhether it is taken alone or combined yyitli other foods, 
as in custards The symptoms are often severe, collapse may occur 
Urticaria is common 

The Digestibility of Milk — The following account of the digestibility 
of milk IS taken principally from Pavlov There are three properties of 
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milk -wliich «ecuro it aii cTceptioml position Jlilk, when compared with 
other foods in nitrogen equnalents, requires the weakest gastric juice and 
the smallest quantitj of pancreatic fluid Consequent! j, the secretory 
nctivitj necessars for its assimilation is much less than for any other food 
l\hcn milk IS introduced roechanaalh into the stomach of an animal, it 
can es a secretion both from the stomach glinds and al o from the pan 
creas, conscqncntly it appears to he an widc*pe«dent chemical eacitant 
of the digestiic canal and in this action there is no essential difference 
whether the milk be introdueetl directly into the stomach or be gnen the 
animal to lap llilk eacitea not onlv a really effcctiyc hut al^o a very 
economic secretion and the appetite is iinahle to stimulate this secretion 
into a more active or abundant flow The prae which tlic organism pays 
in digestive work for the nitrogen of milk is much kss than for oilier 
foods 

Jdiosyncrasij to 1/t/i — In rare instances persons exhibit an idiosyn 
crasy against milk Ilalbcrstadt considers this to be evidence of a con 
genital constitutional anomaly The idiosyncrasy may be apin t the al 
bumin fat, or whev In some caves the deleterious effects of milk arc 
thought to be duo to a change it causes lu the flora of the intestine Dcfi 
into poisoning occurs in tli<. c cn<cs often aecompanied by inflammatory 
changes in the alimeutary tract and roust be differentiated from the dips 
two disturbances which nnnv phvsicians claim ore alwavs caused bv 
milk Tupndreich Ins dcscrilxa! a similar poisoning under tho titlo of 
Buttermilk i ever ' 

Digestibility of the Carbohydrates — Ibe dipstibilitv of the carbi> 
hydrates depends in pueral upon the rclatnc proportions of starch (or 
iigar) and cellulose Tiie grtaUr the amount of eclluloso anti tho thicker 
the cell walls the Ic 3 dig<«fil'K is th< foo*! The preparation of certain 
foods, such as the milling of gram has for its object the removal of the 
greater pirtion of tla cellulose Sugars may be repnled ns partiallv 
digested carlioliyilrates Fxeept wbrii taken m quantities and in mix 
tnres which intirfiro with the nonnil procc« es they arc easilv dip tod 
and completely absorbcfl Cirbohydrutes Kaye the stomach qnicklv 
Ilreiid and cereals may be taken aa types of tho carbohvdrntc foods 
DujfslthtUiy of Urratl — Breid is puerally con idircd to lie an easily 
dip ted food, but tbe appetite juice is neee ary for its perfect dips 
tion Bread eaten without appetite may lie in the stomach for a long 
timo without chnnp Bread is dipsted chiefly by the pancreatic scere- 
tion The lactic acid yvluch is formed in the stomach stimulates tbi, 
pancreas and thus aids the digestion 

Tlio majority of the cxi'crymewta on tlio dip libvlity of bread iclati. 
to tho ciunplctt ness of its dipslion by healthy meiu "Mver and Voif, cx 
I'lnmciiling with different kinds of wheat and rye bread found that the 
dip'«tibihty of bread depniled clneflv upon its lighfne**. ‘'tudus car 
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rjcd OMt nt tlic AInuic‘¥)fn ] Tp«rimcnt SHhoii upon tlic dioC'>til)ilih of 
hmds initlo from ^rilmm %\lunt ind stniidiinl pitcnt flours dcin 

onstnfiil tint Im id jii idc fnim stuuHrd jntnit flour %\is mo«t com 
plctd^ di-i-'tid, nliolo nlit it hit id nett, nnd grilinm ha'-t The digcsti 
Iiilit) of crntkirs, luaitroni, and tnrioiis swfit cakes made from white 
flour was found at tlic euno Stition to l>e cssrntnlli the same as that of 
bread 

Ihcro IS a pnpulir bditf that cold bread is inore easily di;:^stc<l than 
hot bread Jhis n pnibibK tnn Imt it is due to the phasical condition 
of the bread nnd not to the lu it Hot hit id is inoi t, and if not 'O'nr^ 
lx fort hdii^ < itm i« eompn *d into t(mi;h itia es dnrin" ina«ticatioii, 
and therchs rindirod h s eaiily di^istihtc If propcrlr made, cold or 
st il( hreail tout iim h s miustiin and is not ojun to the same objection in 
that It does not tomi th* c toivh inns fcdiirni,. mastication 

As fir as is known the almnc facts are applicable m disease Du Imis 
found tint hre id and crickers are rasih and completely digested by 
tiphoid fcMr pitKut 

Wien hre id and smul ir fooils arc oaten ha per nns who have little or 
no appetite fliia should lx eomhinitl with 8ul>^tnuccs which haac a lacal 
stimulitm, action upon the trie j^lands Water is giifiicicnt for the 
purpose hut mi it broth is often to lx prcfirnxl 

I) yesfihilili/ of Cirenl Lrfolfii'tl Jowl* — The digistihilita of cereal 
hreakf ist fuids has boi n m\e fv >t*al nt the Couueiticut, "Maine, and "Min 
nc ota 1 \periirent Station* Ihe results shminl that in hcalthr men the 
(ircal liroikfast foods in general are somewhat h 3 digistihlo than white 
bread It was found at the "Miclii.iii rxpenment Station that the griater 
pirt of the soluble cirlxdiadritis in the scxilled predigested hreakfa't 
fixids consists of dextrin 

Digestibility of Fat — 1 it illustmtrs espccialh well the distinction 
ailuch musit be made hctwein cise nnd conij)lctcnc«3 of digestion. All 
licaltha persons consume dnila lar^ir or smaller quantities of fit in the 
form of blitter ere iin or the nntnc fits cont lined iii other foods Ih't 
nil excess of fat oaer the nsnil qiiintita or n change m its form is dis 
ta teful to many persons, diOieiilt to digest (as repmU the stomich digcs 
tiou), and mas produce nnii ei "NcTertlKlcss, if it is tolerated by the 
stomach, only a small portion of the fit ingested escapes ab'orption m 
hcilth 

Tat IS not digested in the stomach hut mav base an important m 
Alienee on gastric digestion Fat exerts an inhibitor! action upon both 
the psychic or “appetite’ and local gastric juices, nnd dclais the pas 
sigc of the chyme into the dnodenmn (Pavlo!) Tlie inhibitory action of 
fut affects cspceialh the digestion of protein, and o\pl nns the srcll known 
fact that fatty protein foods arc difficult to digest, whether the fat be 
nativo to the food or be added to it in tlie process of cooking On tbe 
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other biud, the addition of fat to ^farthy food«, for cTomplc, bread and 
butter, IS cii tomury, and aeiordiDj, to Paslov, ratioual I read requires 
little fjastric juicc for its dip;iation tlie fat restrains the nctj\it% of tho 
gistrie ghnds, while it the same time it promotes the secretion of pm 
crtitie jmcc, which is needed for the digestion of the starch, the partiall;) 
digested protein, and the fat it ilf Ihongh an excess of fat in a raised 
ratal rafl^ cause distnrhinccs of digestion fat alone cicn when taken in 
Tclatnclj Hr^c qmntitico is not ditheult to digest 

Lar^o amounts of fat max <sn regurgitation of the duodenal con 
tents into the stomach This fict has hciii ol tned both cxpcrimcntallv 
uidtlimcallj (Pisler) 

OrdinanU, fat is well ahsorlnl in hiilth Its absirption appcirs to 
Im related in a mcasnro to its mi Iting point Butter, i ith i melting point 
of 37° C IS moro coraplcttK ah ortjed than mutton fat with a ineltin„ 
jimiit of o2° C A\heu th t>id ntims M» t» 100 grams of fit oiilv 

1 to t) jx r c( lit IS lo t iimnalh in tin fects 

Iho absorption of fit larns ,.natli liowcicr in di eisi Vccordiiig 
lo Umlx r, 4 > per eetit of ingested f it irai^ he lost m the ftccs when tho 
ln!c dmt IS ocehided Ihusm ibinuiiM j nmdite f it aKnrption mai lx 
iiiteiftnd with In dtsi w if tin pimnas the lo«s imi reach 7 per 
(cnt On tlio other Innd the «b orption of fit in Uphold filer is often 
nrairkable S me of mi pitnnt stndud hi Dn Bois iijicn tikiii^ 

2 0 grains of fat a dii in the firm >f remi ind buthr loit an avongo 
of 7S pi r cent in the ficis in tin te*p-cuned period and tii con 
nlcaccnco while taking similar iimounts tlici lost 4 5 per cent 

Length of Time Food Remains in Stomach — Ih' kn,,th of time 
which a food remains m the stomach has often been aoiepfcd ns the meis 
lire of its digestibiUti but i-* pMbibli onli an iiulieation of tho ea c of 
Its digestion 

The length of time which certniu ff hIs nmim m the stomach is 
hown in tin follow ui„ tabk of exp* nnunla hi Icnzoldt 


Os*. 


Two ItuiKS 


Am I ol Food 

tier 

Cliarjj'd walir 
To 


< )ffcc 


\l itliout 
I Imiature 

lieer 
I l^ht Wliin 
1 ilc.1 milk 
W it Ir til 
I I lone in water 
^ ft I ll 'll Cp"’ 



no 
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Two TO Tiib»f lIoiRy 

Crum* 

Airifl of f'ood 

200 

Coffee with cream 

200 

Cocoa willi milk 

200 

\folaf.n wine 

300-o0n 

nter 

100-^00 

lleer 

300-^00 

JloiW milk 

100 

Haw Bcriimlileil liani boilecl 


cfftr ntid omelette 

2^0 

Cfllfa 1 ram boilej 

I** 

Haw oysters 

200 

HoilcJ car^ 

200 

Hiiilctl pike 

200 

Hoiloil had(l>ck 

200 

Priwl rodli<li 

loO 

BoiIe«l eiiilillowef 

no 

Cauliflower aaln 1 

no 

Boilnl n piirneus 

loO 

I OtQtO 

1 0 

1 otato aoiip 

no 

Cherry prf«crTe* 

1 0 

Hnw rlicrne^ 

"0 

^\lnlo lireid fri^li or old 


drv or with ten 

70 

Cmcktie! 

^0 

All>ert bi«cuits 


TiJnrr to Ioir Iloina 

230 

Boiled younp fowl 

2o0 

Hna«t partridpe 

2 ’ 0 - 2 ro 

Boiled piRcon 

105 

Hoast partndpe 

250 

Beef raw or cooked 

2o0 

Boiled calfs foot 

ICO 

Ham raw or cooked 

100 

Hon«t >m 1 warm or cold 

100 

Broiled beefsteak cold or 


warm 

100 

Scraped raw beefsteak 

100 

Tenderloin 

200 

Hheinsnlmon boiled 

72 

CaTiar 

150 

Hye bread 

1^0 

flrahara bread 

lOO-loO 

Albert bi cuit 

no 

Boiled nee 

1^0 

Boiled cabbnpe 

150 

Boiled carrot 

150 

Spinach 

150 

Raw radi h 

150 

Apple 
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IF 


210 
2^0 
2 0 
■>-0 
100 
2>)0 
040 
■>>0 
2 0 
•>00 
1 0 
JOO 


Fov* TO Fire Homs 

Ktnil of Food 
Ro-i^t pigeon 
Broiled filet )f beef 
Bnded steak 
‘'miked tongue 
Smoke 1 meat 
ICofl^t hare 
Poa«t partridge 
Roa'it hio'ic 
Roast duck 
Sail herring 
r cntil siup 


Cqefulifnts (1 DirisTiitam ( \»sii>«ft'niUT») iv Dihfrfnt raoiTs or Fuon 
Mmuuis* 


K 4 2 F 4 

"p f" 

r t 

BM 

Ideatt and tUh 

97 0 

9j0 



97 «) 

doO 


Itair; products 

9 0 

0 0 

08 0 

\nimal food (of mixed diet) 

9. 0 

0 0 

94 0 

Cereals 

*ioO 

90 0 

94 0 

Logiimrs (dri(d) 

SO 

900 

07 0 

Sugars 



040 

*^tarches 



040 

^ PBotab’e* 

MO 

90 0 

<i 0 

Iniirt 

8 0 

000 

90 0 

^egetalle fo (of mixed di t) 

84 0 

00 0 

J7 0 

Tital fjod (of mixed diet) 

9>0 

9 0 

O'O 
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EFFECTS OF STARVATION 

It will be ncrt'««4r> to distjnpii h Ittwccn the efiocts of complete and 
of partial diprnation of food Stanntion »a complete when a |Hrsoii 
loiciMs no food ami tlie cmrp\ non for the rontmuance of life i« 
Oerind from liia own 1 ida Partial start Uion occurs when a person 
r(«l^csoul\ a portion of tin footl he require^ Under fiicli circnm^tancos 
the tiiMua of the limh are drawn npo« for on1\ part of the neee ^ar\ 
iiierg} III actual practice howcicr the ph\ icinn mn t talfc into con 
«i leration the pn-ijiii ]» di tnrt anrr s of in faUdi m proiliicoil 1^ the di ci«e 
from wIikIi the piticnt snffrnnp onl which al«o mav be a caii«c of 
the stanation 

Effects of Complete Btarratlen — Complete olvitinenc* from food for 
short poricul^ is not — or at lea t la nit likelv to 1 >p— harmful in the caw 
of aliilt Nature proTidts for well rmtrgenetes h\ accumulating n'^erres 
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of y,l\co„pn 111(1 fnt ‘ioiiii^ cliildnii, on tin other hind do not lx?ir 
‘'tirv itioii well (\(ii for hort poriodi Hit re^irit ‘•uppU of pl'eo^cn 
Is relitnde snull, and i** ■soon (xhanskd \ftrr its exiiaii tion, the kxh 
dcrues nil of its fniiii protein mid fnt I at, which is of k 'tr 

imjvirtiiipc 18 guriticid in f i\or of jirottiii llif hcn\ dtimnd made 
n|X)n the fat nsnlfs in its nuoinplrt* ooinlnistion and the occurrence of 
niidosis witli iicitoiif Ixidns in tlic MikhI and urine 

Ihe exjx nditurt I)\ tin !k« 1\ n ninins iinnml for the fir t 

dm or two of (oinjilitc lirx itioii Kiihiur nshotis it at from SO to 1- 
(ulorits p( r kilo^nnn of Ikh 1\ wd^k Whtn Iht suhjett is at ahso/ide 
howtxtr tin la if jiiiMlmtion mix full to 22 to 2(> ciloriis per 
kiloiriin f\twiitir li^^irtidt, Mapiiii-* 1 pxx) Iht c riprcs-rnt 

the inninnni iiatidsili in eitnpiliMe with lift, and cuinot l>e applied in 
prictuo, Ue Ml i p it a nts an r ini' or in xtr at complete re t, iinle-s fhex 
arc ash ep or in onn i 

Ixiss of weight IS (hiineten tic of fit in itioii It is due to tin cou 
siiiiiption of tla Itodx ti <imh and to tla xlimiiiatioii of witir nnd ?ilt« 
\s the wd^lil diiniiuslus tht « xjh iiditun ofimr^x fnlN lliefdl leeord 
»ij, to liiihmr corn jxmdiwg' to lh< !» s iit xui^ld Jla hxh temperj 
lure remiins jirutic dlx eon lint Hie tirua is dimitii lud m nmonnt 
ihc lo s of iiiirOp,cii is I ir^ for the fir t dux or M>, aft(P xrliich it rC’ 
mams f urix eon taut ( 10 to 1 ^.riins) for a wetk or ten d ixs "Nfatorjal 
dixcrpciiet from the e fitnins italuulcs llu inthiinii of di ( isc Howcxir, 
in loiv f lists fiKtor otlier thm the «unph spiruu of tht direct elli'et of 
food (otiK into pi IX 

Pontdict hts diowii tint roeoxer^ from slirxntion i« rapid m hciltb 
and mix l»c followid hx an letmd f^itn m weight 1 istiiig for short 
jwriods apjKirs to stimnlilc the ImkIx to imrii'i its store of fit Tins 
IS ngnrded hx Penidiet to Ik? a proteetnc inrchiiiism 

Effects of Partial Starvation — ^IMrtial sfnrntion may (xenr through 
force of circuni tinccs einh as poxertx or ns the rt«iilt of di«ti e In 
the htter ci«t it is not alxxaxs cisv to distinguish hetireen (he influence 
of insufficient fond and that of the di«<nse From the incdieil stindpoiiit 
partial starxition prohiblv oinira with greatest fnipienex iii prolonged 
febrile and in nnlignant diseases 

The bod^ IS capable of regulating its expenditure of onerg;^ to some 
extent "tt hen the food supply is lOsiiflicKnt the produition of ener^x fills 
corrtspoudiiij^lx Put xon Aoordtn Ulicxes that the ininimil amount 
of eiicrgx required bx per ons who are L(?dridden, nr who remain indoors 
ind do but little work amounts to from 30 to ”2 calories per kilogram 
riicir diets should be arranged upon this bisis Persons wlio are under 
fed economize their protein at the expense of the le s important fat The 
loimcr the dcprixatioii of food continues the smaller the relatixe amount 
of protein consumed 
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It should bu added that per ons who are uiideniounshed are lc«3 able 
to resist imasion bj baottri'i and to combat infection 


EFFECTS OF OVERFEEDING 

A person is o^erf^d uheii he Hkfs and absorbs more food than is 
required for his enorj:^ exchonj^i If an excess of food is not di^i ted 
and all orbed, it is likely to eiiise »limcntir\ disturbances 

The effects of o\crfi cdin^ imv hi cither ph\siolopcal or patholo^icd 
that IS, the feller'll condition of tb p rsou mis lie lmpro^c^l or mtious 
diaturlnnco of function In•l^ hi I niuht about Wc are eoncenicd lure 
chieflv with the plnsiolo^icil cllecls >{ ostrfccding 

V person who is oiirfcd i^tins in weight lar,^eh tlirou,.li (he dtposi 
tion of fit, though there mi' b< a cjiiieideiit retention of nitrogen Fat 
is a relitucly iii'ictive ti suefreni ihi imtibolic tmdpoint The uctiinu 
lition of fit adds to the re erAes but does not iiicrci i the power of tlie 
liodi lTnpro\ein*nt iii tone if n t growth of imi ch i« ncee sarv to 
liring the body into a state of vigor us health Tins dipciida to i greit 
extent upon prop< r exiM i snd should l>c Iwnic in mind when ono is 
cmpliMiig the overfeeding cure 

The objeets to bi eou,.tit in ovirfuding nun be cither flu nceiitiuih 
tion of fat, or iniprovi nimt in the condition of the mu ties, or Imtli In 
irniiging the diet the effect of the different foodstuffs must Ijo tikeii 
into consulcrntioii bat is ih* l«st 1< hI for nimph fattening pnrpo is 
beoan o forcipi fats in dipo itid m tin l-olv without chiive and with 
tlie expenditure of verv huh eiierp ( irl«>h\drate ranks next to fit m 
value It lies liocn c timvted tint oiiefmrtle of the potential emrgv of 
cirbolivdrato is ]i 1 1 1 f in it is eh js sited ns fat I ntein is U ist valu il Ic 
I vaiisc of the incren t it cui «s iii ini t il dism and Iscuise it ciiinot idd 
initernllv to the stoic of fat riicrefon, an nureise jn pretiin al me is 
irnitiniul m eivirfinhii^ eim ^ an \ rhiiadeis 4 p.i.iheillv (la^im t 
the emploenw lit of propri tire pritnn f«a ds fir uch puq'o-cs I \(n 
111 cuiv nil I nee fn m infi i tiec ili 1 1 s an iiu ri isi of protein d les n it 
loifenillv affoet till rctintim >fnilngen 

A\hi!i the cx] nitu iifs tf Iwlh Krii„ and Dapper iiHliiife tint nn 
uiiriii c in till c irlsihvdntf rition and u relutivih grriti r men i i if 
fat arc nix-onipinitil Iv a ntention tf mtroaru iii 1 wir aninnls tin 
fill his not vet Uxu e tiilih bid for insn exe pt in tvphoul fi \ r Tephnd 
flier pitiiuts tm\ ntiiii iiiin„ n during the conruo of tin di rx c and 
111 cun lUs dm mIiiii thi dnt fumi h in excess t £ 1 itli cnrl> Indnte 
and fit (‘shalTer and Colrmsm 

Fi n ral climcil exp ricnet app< ers to indicate that tin lint uitulh 
hot for an oierftelmg cure is ncli m I vlh fat and i irl diedrUe T1 
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of j-Kooptn 111(1 fut ^ oun_ cliildnii, on tlic otlur Innd, do not lx ir 
stirxafion ndl <\(ii fur liort pcriodi llu ri. <r\c “iipph of pl\e<v'’n 
Hrtlntu(l\ ‘.inilljUiul h Foim i xhinst* d \ft( r its cxlniistion, the Iwilv 
(lori'd ill of its <.iKr^\ from prohiii and fat 1 at, ninth is of h or 
iniportmct is sicntiml in fn\oi of prottin The lu iw dtiiniid niadi 
iipm the fat results in its incoiiiplft* tumdmstinn and the occurnncc of 
acid >sis w ith aoi tout ImkIk s in (lit lihval and urine 

llu cxpdulituri of iiurpt li\ th< IxhIv rrnnuis norinil for the fir t 
(la^ or two of ihhiijiIi ft st ir\ itioii Viihiit r rwhons it it from 30 to «i- 
< ilorio per kihvrini of lxd\ nti^^ht \Mitn th( Buhjett is it al solute 
re'.l liowevir tlit la it proihutioii iiii> fall to 22 to 2t> c dories per 
kiloffr till ( \t\\ iti r 1 i^i r ti dt, Alarms lew) Iht c drifts repre mt 
the miiiiiinl iiKiilxdi m n>m]tililite nitli lift, and < innot l<c npp!u<d m 
prictue Utiu I jiitientsan rardv or licxer at oomplctt, it t, niiless tlicv 
art isle< p or in com i 

loss of weight IS charictcrislic of stnnition It is due to tho con 
sumption of till K)d\ ti ins and to tin tliminitioii of nntcr and silts 
Vs till xui^lit dimini he's tin o\]Kinli(un of tntrf.x falls, the fall, accord 
mi, to lidhiar (tirrt [»rin<Ifn„ to the h»<s iti «ii,.lit Jlii Nxli teniptri 
tiire reiniins prutu illv con taut Tin tirine is ditiinii lud in amount 
Ihc lo s of nitrogen is lir^ for the first dux or «o, aftir xvhitli it re- 
in iiiis f iirlx const Hit ( KMo 1 1 ^^r ims) for n \xi.ik or tin di's Alatcnd 
dixirgtiue from tho c tumris nidaatcs thi mtluciKt of di t i«i lloxicxir, 
in liiiip fi ts faitor otlicr thin tht <implt spiniv of tin limit cfTcit of 
fooil eonu nifei pi ix 

Ikncdiet his hoxxTi tint rccoxcrx from stnrxition is npid in health 
Hid mix bo followctl hx an actual «uin m x\ti,.ht 1 i tiii«, for short 
periods appears to stiinnhle (hi IsmIx to inem«( its store of fit Ihis 
IS rccirded hx Teiudict to bt n protoctixc mechnnism 

Effects of Partial Starvation — I'lrtial stnrxition may occur thron?h 
force of circunistinces siuh as povertx, or ns the result of disei«o In 
the lifter ci«e it is not alnaxs tisx to distinguish Lrturen the itiflticnce 
of insufficient food and tint of the di«cise From the mcditiil «tindpoint 
pirtnl atirx itioii prolnhlx oecnra xvith greitcst friijnencx in prolorgrd 
fehnle and in indignuit di ei«is 

Tlic Uidx IS npihle of irgulitimj its expenditure of enirgx to onii 
extent AMien the food supplj is insiilfinent the prodnition of eiicrgx fnlk 
corrtspomliiiplx Hut xoii Aoonlin bditxts that the miiiiiin! jniount 
of energj required bx pers.>ns xrho an ludruldcn or xxlio remiin indoors 
find do hut little xiork amounts to from ”0 to 32 cilonis per kilogram 
riieir diets should Ikj irrxn-,cd upon this hisis Persons xxlio an under 
fid tcoiiomize their protein at the exptust of the lc»s important fit The 
]on"i-r tho deprivation of food contimies tin, smaller the relatixe amount 
of protein consumed 
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of the urine rose at once Tlicwfon since Init little protein is aijsorbcd 
and since proteins arc readih dccompo cd lij tbe intestiml flora, gi'ing 
rise to substances wliicli tn'i> irritate the bowel, it appears to be nndesir 
able to giec nutrient cnemata containing protein eitn m its partially 
dipc ted forms 

Tliero IS a difference of opinion regarding the absorption of fat 
Brown was unable to proie the ah orption of emulsified and pancreatized 
fats when given bj rectum to a patient suffering from cli'liiria tliougb 
when fat was taken bv mouth thi amount in the urine was prompth in 
creased Bo^d, on the other hand has shown that fat msv be absorbed 
though be cills attention to the wuh difftreiucs in the abaorptne power 
of different individuals Bosd rco mmends volk of e^g and emulsified 
olive oil as suitable fats for nutmat enennts Cnani bis also licen 
used 

Destrosp is rcadiK absorbed bi tbe large lutcstim, and is prolnbU 
tbe best form m which to guc cirboUvdritc Dextrin has also liein 
rccomtoendcd Brugsch states that dextrmized or milted starch is Its 
irritating than tbe sugar* and root be euiploicd instead of tlicin. Brown 
was able to nise the respinton quotient bv the use of dextrose and to 
cause tbe diminution or disappearance of audosis Di xtro c miv irritate 
the bowel and cause cramplikc puns when ginn m concentration grtitcr 
than 10 per cent I base found it note san at times to rcdvieo the strength 
of the solution to 7 per cent and c\cu to G per cent If sugar is ah* 
sorbed bj the inferior bemirrhoidal veins il inters the general circvili 
tion Without pissing through the luir and ma\ ciu«e glvro uria 

'^alts and water are readiK abMirUd b\ the colon and then, is little 
doubt that much of the benefit which has loin asenUd to nutrient 
ciioinitn was attributable to these suWince* Alcohol, likewise, is rcidilv 
alfsorlxd, and is often nddid in «m«U quantities to encmata 

Vf of Cii tng A utnent t nrmala — k cleinsing enema of uorinal 
silt solution (0 9 per cent) slioiihl hi given cverv moninig one hour before 
the nutrient enema *'ome authors recommend a cleansing enemi licfort 
vich nutrient enema but unle a the nutrieut enemi eontiins foods wliuli 
arc not readil) al sorbed this procidnre seireelj si-^ms neee« ary and maj 
increase the irritabilitv of the colon Ihe pitiml bould l>e pliml cither 
upon the left side or the hock with the hips elivitcd on a pillow The 
apparatus mnv consist of a medium size funnel insertwl into the end of a 
small rectal tnU. or lorge cotbetcr or an inverted thermos Ik ttlc eon 
nected with the rectal tul'c or rathiUr by means of rublicr tubing k 
small metal tube pa««ed ihrongli the *topp»r and reaching to the I ittoni 
of the Isittlo permits tbe eiitratiee of air and tin fliw of its contents A 
bnlWv Tinge IS not suitable l>ecan«e of the difficultv of controlling the pres- 
sure, and the likelihood of injecting air Tlie funiicl-apparatns is per 
haps more convenient for thicker encmata, tin. liottle for the sugar solii 



i20 ^UTI{ITIO^^ ANJ> DIFTFTICS 

Voit or Atwater stindani eliouW Ikj followrd in determining the amount 
of protein III nil en«es the total inerp\ ro<iiiirement of the patient should 
he calcnlntcd and the diet arranged to fnrni«h more cnerp than the cal 
dilation calls for 

Millie the pithological effects of orcrfociling cannot lie considered at 
length, attention should lie ealldl to the fact that injudicious oicrfeeding 
inn^ cau«c pathological ohosiy 


METHODS OF ARTIFICIAL PEEDINO 

Mlien for nn\ reason patients cannot or mil not take food hj mouth, 
other methods of nourishing them must U omplo\cd 

Rectal Feeding — Ilcatal fmlin,, inns Isj ri*>orted to when swallow 
ing IS difBcult or impossible as »n cases of tumor or stricture of the throat 
or csophnpia when the muscles of deglutition arc pirnl\zed, m CB«ea of 
ulcer or tumor of the stomach, and in cases of nncontrollahle aomiting 
Mhen for ana reason patients arc tncipahJc of taking nil the food ther 
require hj mouth, additional food may be pven for brief periods per 
rectum 

Tlio nutritive value of mitrieiit cnematn ha«, according to recent in 
sestigations, been greatly overestimated, and the phisicinn should keep 
clearly in mind the fact, when cmplojing this methoil of alimentation, 
that the patient is receiving only n portion of the food he requires Pa 
tients have subsisted upon nutrient cnematn for several weeks, but it has 
been largch at the cKpen<c of the InkU ti sues The gams m iveight 
which have occurred, especially after severe hemorrhages Jmae I>een «liown 
to bo due to retention of water Prohabli the pcatc«t quaiitit\ of food 
which a patient is c ipahle of alisorhiii,, h% rertuin reiches oiil> from one- 
fourth to onc-tbird of the total dnil^ re<niircnKiit, c\eii when at rest in bed 
Boyd calls attention partieiilarU to (he fact that the amount of food ah- 
sorbed depends upon the patient s pipiot\ fornb orption uud not iqion the 
qiiantitj of food injctteil Therefore, it is not alwais desirable to gi'c 
large cneraata, the unused portion is hkeh to decompose and cau«e 
irritation 

I^utnent enemata do not enter the ileum, and such absorption as occurs 
must be from tlie colon Nor do nutrient enemata cause a reflev secretion 
of gastric juice (Pavlov) 

The different foodstuffs arc not absorbed with equal facilit\ bj the 
colon All of the aiailahle evidence indicates that protein is poorly 
absorbed Brown compared the nitrogen output in the urine from saline 
and nutrient enemata, and observed not onh that the enryes were similar, 
but that thov were comparable to the nitrogen eycretion of healthy fasting 
men When the same amount of food was given bj mouth the nitrogen 
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in 8ik1i Cl oftoinr than one* < r twuc i div In t!ic cn c of per on^ 
wlio irt con (inuq food mj\ 1< ^nen fhrtc tunes n dij 

Onlv Inpiid foods nn mt ilili t>r Ihe ‘nitd lioiild be 

niidc lip (is to bulk and enfrf.\ a diu ) aicordiiij; to the frcqiicnc\ avitii 
wliidi It IS to be npcatij and sh nil U warmed to about llio I «1\ tciii 
pcntiire "Milk, crcain, ept,s aiil ivirs are be t adapted to tbe method 
and nn^ leiinplojcd m th< toHowin„ or similar nuxtuns 


■\{|XTIB> I II t K C «»CF 


> H 

<1 « tr 

C 1 1 

Milk 1 

! i int {o<»e c ) 

•} 0 

rrenm 

1 j mt ( Otl c C ) 

1 flOO 

I a tQS( or eant su^ar 

n grains 

200 



1 O./0 

ililk 

1 pint t«0)c c) 

■J 0 

Cream 

' 1 lilt i«’«.0e c ) 

00 

I'B'Wl 

* 

IPO 

1 


1 1 010 


Subcutaneous Feeding — ^'ll imU fir t fid tin siilnitt i 
Ticous ndministritmii of oils and fats as a nwans >f siipplMii^ tbe bods 
"ith nutniiunt "MiiU Iji« nuiitlx made m exttndal ?lud\ of fbo 
iiM tliod in I iisk e laimritorv, and the following ef iteincnts an la ed upon 
his rcstiltB 

lats winch art similar in composition to that of the boi,l\ arc mo t 
rcidiU nl orlfd I mtilsions nr ali'irUd Ixtt r thin pluii oils. Jho 
1 t cmiilsnn is imdt with fn in t p« r cent of lis ithui and stcrih 
water 1 he »iti of ihi iiijittion h< nld Ih etirilizi I with IniLtiirc of lodiii 
and should li im si^cd g* ntiv ufli rw inl Can. should U. t ikm to a\oid 
entering a atm as ecnl nl «r inilmmira fit imhnli m ariiild re iilt 
If thr timiNioii 1 injivtid l>wlv mt tin iiUiit uieoiis tissue ff) gram 
of oil mn 1 m giun at om time vrilliuit cansinj; discomfirt Mills lias 
proud tint fats uitndund iiIm nt meon la nna bo biiriiid dmafh thus 
Fpinti^ till IsicU fit niia K ntiined m tin l»"l\ in tbtir own firm or 
nna U reeunstnicttil iiit i Uih fat 

J he suIm titaiKMuis adiiitni tratic n tf fat should not bi emplaaid iml ss 
the pitinit IS eipalK if t iknu f n 1 I a inoiifh While thi method h 1 1 
irrini . of I mg u eful it has mt las n p«rfsTti‘d suQitienth tijunnit 
of its nvoiiuni 11 hition for p ntril p«rp« es 

/ro/fiii (ill/ Siifir — Whih nnmermis atkmpts haai beni mid to 
admnn ter irofims and fucir uUntincim la thi mrthods hitln rto cm 
I'l'sed hai( not jiroaed praetual ■Satia( pntun Nihituus an dilSeiilt 
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FonMtLE FOR "NtTRIEM I-VPMAH 


Sol t 

(bt 

Cl 

Dcitro e 

20- 10 prams 


nter 

200-300 c c 


Dtitro ( 

20- JOprims 

PO-120 

Wine (whit< or ri 1) 

30c c 

10-20 

Water 

200-300 c c. 


^ons recommends 



llilk 

2i10c c I 

17^ 

lolk. of ept 

2 

100 

Silt 

\ pincb 


\\ me 

l.»c c 

lO 

Hour 

prams 

50 

Mycr recomimnds 



Cmm 

2uOc c 

••00 

Pi [tone 

2 prams 

1 

Pancrcitm 

V prams 



tjoii 1 )jp rcct il f ulic «houJ«l l>c oilo<l, fr< < «l r*f nir 1>\ nIlQ« lUp tht onejm 
to fill It and i!itrodiu(vl wrll into tlio intoMiiic 

ria of muridif (iictniti \nric« from n to 10 oniipo^ (200 to 
SOO c c ) , the hrpof the cm mi the h «a frwjjicnt the nec<l of repetition 
The) should bo puen nt temp< nturcs of *t )® to 100® I Nutrient 
cncmata shoiiltl nlwiis In iiijccud slowh Ihe lh>w mi\ 1* repilated 
bi raisuij; or Inwcriii^ the lontiimr flie siipir eolations art often pivi.n 
drop bi drop, after (he Mnrpliv metho<l It is mreh ndvieible to gi'C 
more thin tliree enemiti a dii 

Ihc patient should lx in tnicteil to reinnu quiet nfferwird md to 
resist ( xpiil lou of the <iic mi I Mieure upon the jx nut urn iMth a foldeil 
to\vcl b\ tlic ntt< ndiiit Mill ofttii cinhic tin pituiit to rttiiii it wlitu othcr- 
Mi e it would be njected ^\lnn the colon Ix'coines irritated 10 to 20 
drops of liudinuin uii\ lx uldcd to tiu cm nix in onkr to qiiut tlie 
nerxons rcfh'sis •■if up b\ tin irntition 

Gavage — Iho term pix i^o ' disunites foreixl feeding through in 
e«ophagcil tube Tlie tiilx* mas lx. pi«ed through the mouth or the iio«c 
GnMgo IS especi ilh indiciltd in the ci«c of L\ tcritil or psxchopithic 
patients who rtfu‘>e food It has also been omploTcd in strixtim of the 
c oplngus, whether spiaraodic or oririnic in pirilvsis of the mu eles of 
dc^lntition, and in comas The practice of gingL is not nnnttcndcd !>' 
danger, since the tulc mas enter the lintir espicnlh when the patient 
13 uneonstioiis, and cm e pneumonia Food should not bi administeitd 
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value of the food should not be pcnnitted to fall below, nor to grcith 
cvcccd, the dail^ requirement of the patient 

In addition to its einplovTnent m nephritis the salt poor diet has been 
recommended for the edema of chronic cardiac aalmlar disca«c, for the 
a«citc8 of cirrhosis of the li\er pleunsv with effusion arterial sclero is, 
and diabetes insipidus 

&1LT CoNxrvT or Fooos 

trcorrfit/ lit leva 

pet PCI 

h d 8 d ID 

F»od Cbl d rood Chi dl 

R V Ksv 

U t I V t ri I 


Meats 

Mutton 1 * 

■\eal on 

Calfs brain 0 W 

Calfa kidney 0 t' 

Calfs 111 cr on 

Ucef (kan) '• H 

lork (lean) 010 

\Miison Oil 

lish 

Trout OP 

Halibut 0 0 

Kcrrinfr 0 2 

Cod OK 

Carp OOsr 

Salmon OOill 

Mackerel 0 *s 

Had lock 0» 

Oyster (wa hod) 05’ 

Oyster (with sta water) 1 t4 

Poultry 

Duck 014 

Coo c 0"0 

Chicken 014 

Pigeon O 

Turkey 017 

Stnolted and *'alted Foods 
Ilstn (raw) 4 15—5*'. 

Ham (boile^l) 1 ^’ — •»'k» 

Salmon (•moke.l) "rfO 

Paeon (htkIv ' ll Cerman) 101 

Bacon (fmk.l \mencan) 11 PI 
Coml'Of'f Oerman *01 

Corn btvf \meriein 11 * 

CM (salt)* *100 

Cod (salt l>oncl<?s.)* 1100 

Herring ( mokM) * 11 “0 


Sm ke«l and Salted Foods — Cont 


Mackerel ( alt, dre«sed) 10 40 

Salmon (smoked salted) 10 S* 

Sardines drench moil) 114 

Codlireroil 017 

Oeldtin (dry) 0“^ 

Dcef marrow Oil 

Sausage* Frankfurter 2*0 

Sau ige* various kinds 200— A 10 

\ncbovy pa'tc (Crou &. 

lUncknell) 401 

Me»t Lilraets 

I let ig d 2 f 0 

Kcmmericli 1 40 

%arious 1 niillon capsule* 
cxlratt etc OlO—ooO 

1 repared 1 oods 

I Issmon 0,21 

P«t>orat 0 OOol 

Sanatoken 04’ 

Somalo e 0 P(J 

Bovril a preparations OJig— J4 1 

\ alcntiucs Meat Juice 00*! — 1,20 

Feg (white an! yolk) 0*1 

fgg (white altne) 031 

Fgg (yolk alone) 0 030 

Caviar 3 00 

5Iilk (whole) 0 16 

Cream 0 13 

Puttermilk 016 

Bhev 011—015 

(and n rd ^(ilk 0 40 

Hatter (un ailed) OO* — 0*1 

Butter (salted) 100 — 3 00 

I eanut butter* 4 10 

Oleomargarine * Ij 

Palmin 0 0016 


Fructin 


010 
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to storilizo protco'ics niid pcptonw arc toxic Solutions of glucose cau«c 
pain, and innN caiioc nccrosi'*, nlicii jp%cn m gmter concentration than 
''i per cent The ^e-iker solutions snpph so little nourisliment that the 
dm^^ backs to the method outncigli ita adinntogcs 


THE SALT POOR DIET 

Tho diet of omlizcd man contains ordinnnU from 10 to 15 grains 
of common pilt This ninouiit is rcadih excreted 1)% nomal kidneas m 
tuenta four lioiiiN In *>ini cisis of mplinti®, howeier, c«pecialN tho c 
of the p irenclmmitoiH t\p( the kidnexs arc im iblc to excrete more tlian 
2 or 4 grams ,ir (^(n li s of «alt ti dnx 1 lie salt which is retnined 
passes into tlie tia^m thuds and or mere i«es an existing edema 

The nlAblllt^ of tin knlm %8 to cxintc s lit sometime^ runs parallel with 
an lnnblllt^ toexentt watir 

The exenton j»o\\ir of the kidin^s for «Tlt nin\ be tested b^ a diet 
of 3 liters of milk (this isuitains » grams sodimn chlond and 100 grams 
protein) or bs Struiss diet consisting of “H liter of milk, 4 eggs, liiO 
grams of briad and enough fruit, fnnt jmee, tea and sugar to make 
itpilitnblc ‘^tnu«s dnt contains alnut Igramsofsalt ]f the kidnevs 
are able to excrete the amount of silt contained in these diets, ilt mai 
bo added to eiilicr of tinm in quantitits of 5 to 10 grams IVlicn the 
kidnejs are unable to eliminate the normal qnnntitv of salt, some form 
of silt poor diet ma^ Ik ad\ I'd! but it phoiild Ik stated that the salt poor 
diet has not cntireh fulftlUd the pn>mi<os In Id out for it 

A silt free diet is n practical iinpwibilite unlc«s one follows Ton 
Ifoorden’s plan of gmng 200 grimi of Iacto«c onh The silt poor diets 
Iiaie been grouped under throe licidihgs 

The slnct sail poor ihet of 1\ idal (contoining 1 5 to 2 5 grims of 
«ilt) consists of silt free brcid 200 gr im<«, meat 200 grama, vegetables 2 j 0 
grams, butter oQ grims iiid sugar 40 gram<» This diet contains 00 
grams of protein, and fiimnlics 1,''00 cilories, which is ncirlv sufficient 
cnergi for the aieragc patient restin,. qmetlv m bod 

7 he medium dnef diet contiini from 2 5 to 5 grims of 'ilt The 
milk diet (3 liters) belongs here Tlic food ■‘liould be cooked without 
the addition of silt, but the pitient should Ik? allowed to u«e 2 to 3 gram 
of salt 1 day at the tabic 

The m^eraie sail poor diet (5 to 10 grims) allows considcrible lati 
tilde It IS not necrssin to prepare «pccial dishes, but the cook should be 
instructed to use eilt spannglj ‘'altcd foods «uch as bacon and ham, 
should be prohibited This diet furnishes onh a rough control of the 
salt intake 

In administering a salt poor diet, at is important that the enercy 
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>alue of the food should not he pennitted to fall below, nor to greitlv 
exceed, the daily requirement of the patient 

In addition to its emplo^ment m nephritis, the salt poor diet has been 
recommended for tho edema of chronic cardiac aalviilar disease, for the 
ascites of cirrhosis of the liver plcurisj with effusion artenal selerosia, 
and diabetes insipidus 


Sjit CoMr\T OP Poods 


iccoidmg to Lota 

pet p c t 

Cbl d F d Chl d 

R « K w 


Heats 

Hutton 0 1 

\eal Oil 

Calfs brain 020 

Calfa kidney 0 ^ 

Calfs liver 0 14 

Btef (kau) Oil 

Pork O^an) ® 

Venison Oil 

Iiih 

Trout 0 1 

Halibut 030 

Herring 0 2 

God 0 16 

CaTp 00*' 

Salmon 0 O' 1 

Hackerel 0 ‘»S 

Haddock 0 39 

Oyster (wa bed) 0«2 

Oyster (with sea water) 1 14 

Poultry 

Duck 014 

Goose 0*0 

Chicken 0 14 

Pigeon 015 

Turkey Oli 

Smoked and Salted Foods 
Ham (raw) 415—586 

Ham (boiled) 1 Su — ^35 

Salmon (smoked) " 0 

Bacon (smoked German) 1 01 

Bacon (sm ked American) II 61 
Com beef German *04 

Corn beef liuencan 1153 

Cod (salt)* 2300 

Cod (salt boneles )* 1900 

Herring (smoked) * 11 70 


bmoked and Salted Foods — Cent 


Hackerel (salt dressed) 1040 

Salmon (smoked alted) 10 8” 

Sardines (French in oj) 1 34 

Cod liror oil 0J7 

feldtm(drv) CS 

Deef marrow Oil 

Sau nges Frankfurter 3 20 

Sausages various kinds 2 90 — 8 10 
Anchovy paste (Cross & 
Blackwell) 401 

Heat Extracts 

Tiebigs 3 60 

Kemmerich 1 40 

Various bouillon capsule 
extracts etc 9 40—22 0 

Prepared Foods 

PlasmoR 0 21 

Poborat 0 00./1 

''anatogen 0 42 

Somatose 0 66 

Bovnl s preparations 0 26 — 14 1 

\ alentine 8 Heat Juice 008 — 120 

Egg (white and yolk) 0 *1 

Egg (white alone) 0 31 

Egg ^olk alone) 0 039 


Caviar 
Milk (whole) 

Buttermilk 
IV hey 

Condensed Hilk 
Butter (unsalted) 
Butter ( alted) 
Peanut butter * 


3 00 
016 
013 
016 

011—015 
0 40 

00*— 021 
1 00— 3 00 
410 


Oleomargarine 2 

Palmin 00016 

Frucim 010 
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NUTHTTIOW AND DIPirTICS 


to sterilize proteoses and peptones arc toxic Solutions of glucose cause 
pain, and ma\ ennse necrosis, v.hcn gi\cn m greater concentration than 
5 per cent The ueaker solutions supph so little nourishment that the 
drawbacks to the method outnci^i its ad\nntagcs 


THE SALT POOR DIET 

The diet of civilized man contniis ordinanlj from 10 to 15 grams 
of common salt This amount is rcadilv excreted li\ normal kidneys in 
twenty four hours In some cases of nephritis, however, espcciallv tliose 
of the parcnclmn itous t\po the kulncvs are iiinhle to cxiretc more than 
2 or 4 t,riins, or even Itss, of silt a dav Die salt winch is retained 
passes into the tissue fluids and causes, or increases an existing, edema 
The iiiabilitv of thi kulncvs to cxtrctc silt sometimes runs parallel with 
an inabilitj to cxcrcto water 

Tho exentorv power of the kulncvs for silt mav be tested by a diet 
of 3 liters of milk (tins contains 5 grams soduim chlond and 100 grams 
protein) or bj Strauss’ diet consisting of % liter of milk, 4 eggs, 150 
grams of bread, and enmij,!! fniit, fruit juice, tea, and sngir to make 
it palatable Strauss’ diet contains about 3 grams of salt Ifthekidnejs 
are able to excrete tlic amount of salt contained in tlicso diets, salt may 
be added to either of them in quantities of 5 to 10 grams When the 
kidnejs are unable to eliminate tho normal quantity of salt, some form 
of salt poor diet mav be advised, but it should bo stated that the salt poor 
diet has not entirch fulfilled tho promises held out for it 

A salt free diet is a practical impossihility unless one follows von 
Noorden’s plan of giving 200 grams of lactose onlv The salt poor diets 
have been grouped under three headings 

The sinct salt poor diet of Widal (containing 1 6 to 2 5 grams of 
salt) consists of silt free bread 200 grams, meat 200 grams, vegetables 250 
grams, butter 50 grains, and sugar 40 grams This diet contains CO 
grams of protein, and fumislics 1,500 calorus, which is ncarlj sufficient 
energv for the average patient resting quietlv in hed 

The medium strict diet contains from 2 5 to 5 grams of salt The 
milk diet (3 liters) belongs here The food should be cooked without 
tho addition of salt, but the piticnt dmiild be allowed to use 2 to 3 grama 
of salt a day at the table 

The mi^erate salt poor diet (5 to 10 grams) allows considerable lati 
tnde It IS not necessary to prepare special dishes, but the cook should be 
instructed to use salt sparinglv Salted foods, such as bacon and ham, 
should he prohibited Tins diet furnishes only a rough control of the 

salt intake , , . , 

In administering a salt poor diet, it is important that the energy 
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\aluc of the food «hou]d not be permitted to fall bdow, nor to greatlj 
exceed, tlie dailj requirement of the patient 

In addition to its emplo\Tnent in nephritis thi salt poor diet has been 
recommended for the tdema of chronic cardne lalvular disease, for the 
ascites of cirrhosis of the liver pleunsj with effusion artenal sclerosis, 
and diabetes insipidus 


Silt Co'sit^T op Foods 
iccording to Leia 


Mutton 

Veal 

Calf 9 brain 
Calfa kidney 
Calfs Iwer 
Beet (lean) 

Pork (lean) 

\ enison 
liith 
Trout 
Ilalibut 
Hemncr 
Cod 
Carp 
Salmon 
^tackerel 
Haddock 
Oyster (waahed) 


017 

OIS 

020 

0 

014 

on 

010 

on 


012 
030 
027 
010 
0 0^1* 
OOul 
02^ 
0o9 
053 

Oi-stcp (with sea water) 1 14 

Poultry 

Buck 0 14 

Goose 0 ^ 

Chi ken 0 14 

Pieeon 015 

Turkey 017 

Smoked and Salted Foods 
Ham (raw) 415 — 5 <w 

Ham (boiled) 1 8^—5 

Salmon (smokeil) 7 50 

Bacon (smoked Cerman) 101 
Bacon (smoked Am<.riean) 1161 
Comb'ef Cerman 204 

Com beef American 11 52 

Cod (salt)* 0300 

^d (salt boneless)* 1900 

Herring ( moked) * 11 70 


Smokel and Salted Foods— Cont 
Mackerel (salt dressed) 10 40 

Salmon (smoked salted) 10 97 

Sardines (French in oil) 134 

Cod liver oil 017 

Gelatiu (dry) 0 "5 

Betf marrow Oil 

Sausaffes Frankfurter S^O 

Sausages ranous kinds 2 90 — 8 10 

Amhovy pa»te (Cross & 

Blackwell) 401 

ilejt Extracts 

Liebig s S 60 

Ivemmench 1 40 

Various bouillon capsulea 
exlratls etc 9 40—"’ 0 

Prepirel Foods 

Phsmon 0 21 

Roborat 0 0051 

Ssnatogen 0 42 

Somatose 0 66 

Bovril 8 preparations 0 26 — 14 1 

Valentine 3 Meat Juice 008 — 1 "0 

Egg (white an i yolk) 0 21 

Egg (white alone) 0 31 

Egg (yolk alone) 0 039 

Caviar 3 00 

Milk (whole) 0 16 

Cream 0 13 

Buttermilk 0 16 

Whey 011—015 

Conden ed Milk 0 40 

Butter (unsalted) 0 0" — 0 21 

Butter (salted) 1 00 — 3 00 

Peanut butter • 410 

Oleomargarine 2 15 

Palmm 00016 

Fnlctin 010 
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to sterilize proteoses and peptnnrs an* totic Solutions of gliirose cause 
piin, and ina\ cause necrosis uhon |ti\cn in greater eonccutralion than 
5 per cent Tlie neaker solutions suppli so little noiinshment that the 
drawbacks to the method oulun^ its adiantage* 


THE SALT POOR DIET 

The diet of cmlired man contains ordinanU from 10 to 15 grams 
of common silt Hus amount is n idiU excreted l)\ normal kidneis m 
tuenti four hours In aomc cases of nephritis Uoucicr, especially tho<»e 
of the parenchvm itoiis t\pe the Inlneia are iiniWe to excrete more than 
«' or 4 grams or cien lesa of aall a dai flic salt which is retained 
passt s into the tissue fluids and oansex, or increases an cxistins, edema 
The inibiliti of tl» fculiieifl to exmte silt somctimfs runs ptrallel with 
an mabiliti to < xcri to w atcr 

Iho excretori {Niutr of the kidmjs for salt mai bo tested by a dtet 
of 5 liters rf milk (this contnins 5 grams fcodniro thlond oml 100 grams 
proteinl or b> ‘'itrauss diet, consisting of ^^4 liter of milk, 4 eggs, 150 
grams of bread and onotigli fnut, fruit juice, tea, and sugar to mike 
It pahtalile Stran s’ diet contains about i grams of salt If the kidneas 
DTP able to exirote the amount of salt contained m these diets salt maj 
ho added to oith^r of them tn <j«a«titus of 5 to 10 grams IVhfn iho 
kidntjs are iiiiabk to eliminate tlie normal <}uantit\ of salt some form 
of salt poor diet may be advised hut it showM Ic stated that the salt poor 
diet has not tntiroI> fnifiiled the promises held out for it 

A salt free diet is a practical impossibility unless one follows von 
Noorden’s plan of giving 200 grams of 1 ictosc onli riio salt poor diets 
have been groupid under three Iiendings 

The sinci soft poor iZirf of Widal (coutamiiig 15 to 2 5 grams of 
«alt) consists of 8 ilt free bread 200 grams, meat 200 grams, vegetabks 250 
grams, butter 50 grams and sugar 40 grams Tins diet contains CO 
grams of protein, and furnishes 1,500 calorics, which is nearly sufficient 
cncrga for the aairage patient resting qmetij in bed 

The medium strict diet contains from 2 o to 5 grams of salt The 
milk diet (3 liters) belongs here The food should be cooked without 
the addition of salt but the patient should lie allow td to ii«c 2 to 3 grams 
of salt a day at the tnbV 

The moderate snlf poor diet ('i to 10 grams) allows considerabh lati-. 
tilde It is not ncce«sin to prepare special dishes, but the cook should be 
instructed to use salt sparingly *^aUed foods, such as bacon and ham, 
should be prohibited This diet furnishes onU a rough control of the 
salt intake 

In adramistenng a salt poor diet, it is important that the energy 
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NUTRITION AND DIETETICS 


less IS eTcreted than is ingested The excretion of endoj,onoiis punns la 
essentially constant for each indi\idnal 

The use of the purm free diet is based upon the theor\ that gout and 
some other disorders are dependent upon the retention of uric acid in 
the body The diet has also been employed in diseases of the kidney, for 
ome headaches, and “bilious attacks” (Proof is lacLinej however, that 
the diet possesses definite value ) 
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METABOLISM IN FEVER 

Total Metabolism — The loss of weight, which until recentlv has 
ilwavs accompanied prolonged hi^ fever, early led to the belief that 
the intensit% of the metabolic processes in fever is increased This belief 



Ari’TABOTI'i'M IN FFVFR 123 

rirmined uncballenged for manv jeirs in fact, until attempts were made 
to calculate tlie heat production of patients with fever from measure- 
ments of the respirator\ tTchange^ 

The increase of the nitrogen crcretion in the urine has generally 
been accepted ns indicating \ more npid destruction of protein The 
discussions have centered around the total heat production and the extent 
to -which carbolivdrite and fat participated m the metabolic processes 
which bring about the increased heat production 

\ rise of the bod\ temperature maj be brought about bv an increase- 
in heat production without change m heat elimination bv a decrease in 
heat elimination the heat prodnction rtmaiiiing unLhanp,cd, or by other 
disproportional alterations of best production and heat elimination In 
probiblj no disease does the heat production reach such levels as nor 
mails occur during violent ind prolonged muscular exertion jet the bods 
temperature is not affected h> it In exophthalmic goiter the metabolism 
may be 7o per cent abo>e normal without producing fever Therefore, 
It IS e\idcnt that uxctexse in heat production alone is not sufficient to 
lausefever The heat regulating mechanism must he altered It is ‘set' 
m feicr for a higher k\tl of bodj temperature just as a thermostat is 
set for a higher temp* nturo m an incubator 

Quantitative Changes — Tin total he it production of the body may 
be learned by direct measurement of the heat given off (direct calorimetry) 
or bo cilciilated from the rcspiratorv exchanges and the nitrogen of the 
urine (indirect calorimctn) Du Bois has shown with the aid of the 
lalorimeter of the Russell Sx^e Institute of Pathologj that the two 
methods agree within 2 2 per cent 

The earliest studies of the total hext production m fever by indirect 
calonmrtri givo inconstint results In the mijonty of cxscs an increase 
was noted but other cases were obscrvoil in which it was normal or e\en 
decreased As a risiilt of these difftrcnccs the theory was adnneed that 
fever might occur without incrca«e m heat production, that i® from de- 
crease in heat elimination But the results obtained in the investigations 
of Coleman an! Du Pois and the fact that imn\ of the earlier oh er 
vations have been proved unreliable inclined the author to the belief 
that fiver is atwavs accompanied bv increased heat production There 
has alwavs been an increa e during the febrile period of tvphoid The 
total metabolism was roii^hlv parallel to the temperature curve, though 
there were considerable variations m diffcnnt patients and in the same 
patient at different stages of the di«eaae The average increase amounted 
to 40 per cent the m iximiim to oonMthing over 50 per cent 

Without entering into tht, di cu aion of the significance of fever in 
the infective diseases, some of the factors to which the incixaso in heat 
product on has been attributed require consideration 

An en Iv explanation ascriKd the inerea e to the greater destruction 
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of protem This theory has been abandoned except in so far as the 
protein metabolism contiibntes to the general increase 

Fr Mueller suggested that the increase in metabolism might he 
due m part to the increased rapidity of the heart and respiration and to 
muscular effort — restlessness, ri^ra The most recent studies indicate 
that the amount of energj liberated by the heart and muscles of respira 
tion IS insignificant when compared to the total, at least, it plajs no con 
siderable part m increasing heat production in fever In tjpboid the 
pulse IS eharactensticallv slow Bat few obervations have been made 
on the amount ot energj required to perform muscular vrork in fever 
Svenson found m convalescence from tvpboid that muscular work is not 
done oconomicallv It mav not be done econoroicall^ during the febrile 
period, vet according to evidence which we possess the increase in total 
metabolism is greater than could be accounted for by restlessness A 
patient w as unusuallv quiet during the first hour of a three-hour period 
in the calorimeter during the second hour bo was restless and tossed 
about the bed, during the third hour he was restless and irrational 
Yet during the whole period his metabolism was onl^ 43 per cent above 
normal, and was onlv 5 per cent higher than it was during a quiet 
observation made two davs later when the temperature was lower In 
the tjphoid state, when the patient is rarely quiet, the inoreise m heat 
production from muscular effort must be great — it is conceivably doubled 
In the ordinary case of tvpboid the amount of the increase from moving 
about the bed has been estimaUd to be about 10 per cent 

The influence of food upon the total metabolism during the febrile 
period IS negligible The increase from protem is 6 per cent, from 
earbohvdrate 1 per cent In convalescence food has caused an increase of 
16 per cent m heat production, but without affecting the bodj temperature 
Qualitative Changes — l\hen the uitrogen of the uniie is known, the 
amounts of protem, carbobvdnte, and fat consuided during stated periods 
maj be calculated from the O consumption and the respiratory quotient 
The respiratory quotient, or coefficient, is the result obtained bj div iding 
the CO output bv the 0 consumed 

Bj reason of its chemical composition, when carbohv drate is oxidi-ed 
to carbon dioxid and wafer the amount of CO liberated and O con 
sumed are equal and the respiratorj quotient is 1 0 When fat is oxidued 
to the same end products the rcspiratorj quotient is 0 7 When protein 
IS oxidized to urea the quotient is 0 8 When the body transforms carbo 
hvdrate to fat the quotient is over 10, because fat is poorer in oxvgen 
than 13 carbohydrate Since under actual conditions some protein is con 
stantly metabolized, the respiratorv quotient may varj from something 
over 0 7 to somewhat under 1 0 When the body is storing fat the quotient 
13 slightlj under, or over, 10 

The respiratory exchanges of fever patients have been studied both 
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during the fasting state and after food The data which have been ac 
cumulated permit a reasonablv clear cooccption of metabolic processes in 
fever to be formulated 

The low respiratory quotients that is, under 0 7, which have been 
obtained bj some observers, and which can only be interpreted bj a^sum 
ing that profound changes occur in the metabolic processes in fever, are 
now attributed to errors in tccbnic 

As will be seen later, the nitrogen metabolism probably is increased 
But no qualitative change in the nitrogen metabolism his been observed 
Protein IS oxidized to the same end products as m health — urea pnnci 
pallv — and liberates the standard amonut of heat per unit of substance 
Ivo qualitative clnngcs are known in the metabolism of carbohydrate and 
fat Both are oxidized to carbon dioxid and wafer and similarlv , produce 
the calculated amounts of heat The law of the con'jervation of energy 
obtains lu fever as well as in health 

The respiratoiy quotients prove that carbobvdrate and fat arc 
metabolized under the same ^encnl laws as in health — only the rate of 
utilization IS changed When available carbohvdrate is consumed in 
preference to, and in greitcr quantity than, fat, ju«t as m health when 
an increased demand for energv has to be met When carbohydrate is 
not available, fat (of the food or bodv stoTe3^ is utilized It is stiU doubt 
fill whether fat is as capable of protecting bodv protein as is carbohydrate 
In a mixed diet they appear to be equallv good as protein sparors within 
limits winch have not yet been determined The. carbohydrate supplv is 
more rapidly exhausted in fever than m health whether in the form 
of the unchanged carbohydrate of the blood or the glycogen of the tissues, 
and should be frequently replenished 

Nitrogen Metabolism — On low dicta tho nitrogen metabolism is al 
ways increased m the mfcctiTo fevers Aloro nitrogen leaves the body in 
the unne than is taken in with the food Conscqucntlv the store of 
nitrogen is constantly depleted the patient is said to be m negative 
nitrogen biKnce In severe forms of tlie infective fevers, such as pneu 
monja and tvphoid, the los«C 9 rclativtlv speaking mav be very great 
In geupral tbe extent of the loss is proportional to the severitv of the 
infartion It 13 always grratcr thou in simple starvation 

Tins loss of nitrogen in tho infective fevers has been known for manv 
'ears and has been called the febrtlf or toxic destrurlton of protein 
Vccordingly it Insbicn considered a cbsractenstic pliciiomcnou of infec- 
tive fevers 

''tvcral conceptions of the iiatnn of the process are found in the exten 
si'o htcrafurt on the subject Aon Levdiii and Kknipercr describe it 
as a loss of nitrogm which cannit be prevented bv food According to 
I iiiidict and Suranvi, it is imrelv an expression of the increise in total 
inetal>oliera Krehl and Ir llucUcr uc the term to indicate direct 
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mjnrj to the cells of the hod\ b\ the toxm of the infecting organism 
Fheso different conceptions ha\e led to much (.onfusion in discussions of 
(he subject It should be stated here that Grafe and his pupil, Rolland, 
dem the existence of a toxic destruction of protein in fever 

B\ their success in bringing piticnts with severe attacks of tvphoid 
fever into nitrogen equilibrium Shaffer and Coleman showed that the 
conception of von Lev den and Ivlcmportr is no lon^^cr tenable 

The main objection to the theor> of Benedict and Siirinvi lies m the 
fact that the nitrogen metabolibm of normal men clots not rise with the 
increase m total metabolism whidi occurs during mtisciilir effort Jlore 
over the increase in nitrogen metabolism appears to be greater than can 
be explained by the increase in total mttibolism in fever 

Krehl a theorv of the toxic destruction of protein is at present the 
center of active discussion The opponents of the theorv, when not deny 
ing its octurrtnee, maintain that the increase m nitrogen metabolism is 
due to the rise in the hodv temperature rather than to an injurious ac ion 
of toxins on the cells 

Influence of High temperature — \ large number of experiments 
Inve been performed on loner animals and man m the attempt to dis 
cover the extent to which nitrogen metabolism i« influenced bv hi^h 
temperature The lodj temperature his been raised artificnllv bv punc 
turt oi the heat center bv hotair, hot water, and steam laths and the 
iitrogen output determined The nitrogen output of patients with various 
tvpes and heights of temperature curves has been studied during the 
febrile .ind afebrile periods 

The results of these experiments have not been uniform Senator 
ind Richter explain ncgitne results bv sijing tint increase m the 
metabolism of protein oeairs onij when the high temperature is main 
tamed ior a number of hours and that the increase of nitrogen m the* 
urine mav not at once be apparent Graham and Poiilton experiment 
mg upon themselves did not siicteed iii increasing the nitrogen output 
hv raising the bodv temperature bv steam baths 

The observations m v inous febrile diseases and on experimental!' 
infected animals have Iteen equallv inconstant In some mstmccs the 
nitrogen excretion Ins pai illiltd the temperaturt. curve, in some it ]ns 
been hiffh when the tempintiire has been low and an increa e in the 
nitrogen excretion has been observed before the rise in temperiture oc 
curred T mser and Sthmid tite tint the nitm^en excrtfion is afftcfed 
onlv bv (emperatcires of 39® C and over 

Influence of Tosius — The discrep mcies iii the rtlitioii of the nitro- 
gen excretion to the Ixidv temperature led to a search for other caiisea 
Krehl attributes the increa e in nitrogen metabolism to a dflctenous 
action of the toxin of the invading o^nism on the cells of the body 
Coinnientmg on Slav’s experiments on animals Fr Mueller savs the 
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fact that carboli\ (Irate diminislies tlie protein los9 in fever would not 
di'proie the theory of a toxic dcstnu^ion until it hid been «hown that 
like amounta of carbohydrate rtduee the nitKn»pn exchanges of men with 
high fp\cr to as low i Icicl as m hcilth Shaffer and Cokman hi\e 
hown tint this is impossible in tapboid ftitr Their pitients could not 
he bronjit into iiitrogeu cijiiihbrnim until they wire gnen amounts of 
food reprcbtiitiiig an energy lalue of oO p<r cent to 100 per cent above 
their licit production (compuUd from mLasuremtiits made liter with the 
Fmedict “unner&il’ apparitus and the Sagt calorimeter) It was al o 
found that the nitrogen intake could not lie reduced much below 10 grams 
without throwing tlie patient ont of nitrogen bilance Holland s patients 
with sepsis, piratvphoid and icute pulinnnirj tulx rculosis had i nitrogen 
metabolism not greater thm the lowest requirements in lieiltli She 
brought them into bilanco on amounts of protein slightlj greater or 
avitliiu the figures gnen by Riimpf and Vhimim (1 grams per kilo 
gram) and br Chittenden (0 7 grams per kilogram), but with an excess of 
iQthobjdiate ^he dui not take the nitr gen mioinmm into consideration 
that is tho smallest amount of nitngen to yvhith a healtbv man can Is 
reduced for short periods, together with sufficient nmonnts of carbohydrate 
and fat to coyer lus cn rgv reqummenl without developing a negative 
nitrogen balance 

Recently Koeber, workin,^ under Fr Muellers direction has made a 
furtlior Btud^ of the subject, lie compared the effect of an increase in 
flic total niftflbolism (through strumous exercise) of two healthy indi 
'idiiils upon their nitrOp,eQ minima with the nitrogen excretion of fever 
patients on diets containing e Hciituih the same quantities of protein 
and amounts of energy winch he cahulaled were sufficient to bring them 
into nitrigcn equilibrium *Mnce fhi fextr patients lost nitrogen, while 
the healthj men did not, he concluded tint the occurrence of a toxic 
destruction had been established Kochers experiments are open to the 
objection Unit ho did not first bring his patients into equilibrium and 
then reducp the protein as Shaffer and Coleman did Graft has published 
experiments on animals which he claims disprove Kochers conclusion 

The aiitlor hcliovcs that the proUin metibohsra is incrcised m the 
infective fevers The fact that tvph id patients cannot lie brought into 
nitrogui equilibrium mile s thev rcciivc from 10 to grims of nitrogen 
a dnj ind an amount of energy from »0 per cent to 110 per cent greater 
than their belt production can m his opinion he interpreted in no other 
wav But whether the increase m protein tnetahnlism is duo to the eleva 
tion in temperature or to mjurj from the taxins is, likewise m his opinion 
an ojicn qmstiou 

Ibc most important consideration for the practitioner is that it is 
possible to nourish fiver patients in a muiner which prevents lo«s of 
nitrogen to the bod\ 
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mjun to the cells of the l)od^ the toxin of the infeLtiu^ or^inism 
ThC'e different coiieeptioiib hive led to much confusion m cli c««sioiis of 
the subject It should hi stiud here that Grift ind his pupil, Itolhnd, 
(len^ the existence of a toxic destruction of protein m fever 

their sucte s in hriiigm? pitunts with severe itticks of tiphoid 
fevtr into nitrogin equilibrium Shiffer and Coleimn showed that the 
conception of %ciu I t\den ind Ivlemperer is no longtr tenable 

The iniin objection to the thcon of Benedict nnd Snriini lies in the 
fnt tint the uitrojen inetilmlnm of iiomnl imn does not ri o with the 
increivi. m total nietilxili m wliuh occurs dnrinc inmcnhr effort "Morc- 
nitr the increi'’c in nitroeen jmtilxilisin nppeirs to lo greitcr than can 
be cxplamofl h\ the mcrei<^ in totxl nictibolnm in fever 

Krchl s theor\ of the toxic desfnietioii of pivtcin is at pre ent the 
iintcr of ictne dncin ion The opponents of the tlieor\, when not dein 
ing its occurrence inimtam tint the mcrcnc in introccn initilmli m is 
due to the me in the bodi tempi ritiir© rather than to an injurious ic ion 
of toxins on the edls 

Influenfc of Uitjh Temperature — A lar^e iiitmliCT of expenmoHl* 
Imao bicn performed on lower nniiimis ind imn in the attempt to dts 
TO%cr the extent to which iiitroiren motnlwlmn n iiiflucncod h> hi_h 
tempi ntiire The Indi teni{>entnrc hnlHoii ni'cd artificulK hi piiiic- 
tnre of the luit center h\ hot nr hot w iter ind steam batln and tiic 
iitrogen output dotcnmiied The nitrogen output of patients with aarioiis 
ta-pes and heights of tnnperatiirc cames has been staidied during tlic 
febrile and afebrile periods 

The results of these ixperimoiits linao not been uniform Senator 
ind Bithter explain negafne re nits b\ «nMn!i that naireisc in the 
nictalioli«m of protein occurs onlv avben tbe high temperature ib main 
tamed for i number of hours, nnd that the increase of nitrogen in the* 
urine nia\ not at once K appireiit Graham and Poiilton expirimciit 
iiig upon themsehes did not «iiccced m inen.a'ung the nitroijen output 
In raisiiic: the lx)d\ tcmpcriturt bx Etetin batho 

The ob«era atioiis in a irion« febrile di eases nnd on expcrimentalh 
infected animals hiiac l>etn eqnalK incon*5tai!t In «eme msfiincia tin 
nitrogen e.xeref)On his panllrleil the teiiipei atiire cimt m rune it Jus 
been hiji when the temperature has lieeii low and an increi e in the 
nitrogen excretion has lain ol «rved Kfore tbe rise in tempt rafnre ot 
curred Im cr uul Sdiinid tati tint the lufrogtu excrrtiou is affected 
onlv In temperatures of 30® C and oxer 

Influence of ioriiis — The ill crtpuiciis in the relation of flu nitn>- 
<^■11 excretion to tin l>odx tfmperatnn led to a sc irch for other cui«c« 
Ivrehl attributes the increa e m nitrogen iiietibolim to a dtlcteiioiis 
action of the toxin of the imading oi^anism on the cells of the bodj 
Commenting on Jfax’s expenments on animah Fr Jfiieller saas the 
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from 50 to 110 per cent more cnei^ tban the heat production This is 
probably true for man^ infective fevers There is some disagreement 
■whether patients should be given such large amounts of food, but patients 
digest them -well, and the author can see no justification for permitting a 
gratuitous lo s of protein Expressed as energj, patients with severe 
fever require from 3,000 to 4,000 calories a day If thej complain of 
hunger, as typhoid patients frequently hue while taking this amount 
the food may be increased The author has permitted as much as 7,600 
calorips 


The amount of protein whn h the patient needs vanes from 00 grams to 
*^0 grams Patients lose nitrogen it lc®a than OO grams be given, and thev 
derive no benefit from more than *10 grams 

Carbohvdrate is consumed m preference to fat, whenever it is avail 
able and should be the mam reliance for niamtainin^ the energy value 
of the diet ^Vhen the desired amount of carbohvdrate is not easily 
digested, the quantity of fst mav bo gradiisllv increased The arrange- 
ment of dietaries will be simpler if fat is included (butter and cream) 
end with some patients it must be depended upon to supplv the greater 
portion of the energv As much as 300 grams of fat a da\ has been 
RiTen. 

One of the most important considerations m the dieting of fever 
pitieats IS indtuduahzilto» Even effort should be nnde to feed the 
fever,’ but this can be accomphsbM onlv if the patient digests and absorbs 
the food he reciives With so maiiv foods from which to choose, it will 
tarelv be necessary to insist upon a patients taking foods ho dislikes 
His desires should be foll<»wed ns far as is feasible both in the selection 
and pr paration of his food 

loods which disvgrce should he avoided Torrev has hown that the 
iiiahilitv of the tvphoid patient to digest his food is sssociated with a 
iredommanoe of a putrefactive flon in the intc«tme The equally im 
portmt fact disclosed bv his investigation, wis that favorable formen 
tvtiic tvpe« of organisms usually gam the asoendoncy on diets nch m 

carlxihvdmte 

ifuch greater vvrietv m food mav be allowed than was formerly 
thought permissible 


The author L is pricticillv abandoned the use of the milk diet except 
for brief periods and under unusual circumstances Jlilk is a valuable 
addition to many dittaru 8 but alone it furnishes too much protein and 
too little energy If a carbohydrate is taken with it, sucli as brcid 
crackers, simple cake it is not onlv more easily digested but patients 
enjOT It more ililk may serve also as a vehicle for other foods — milk 


sugar, and cream 

The food should be served os far as pos ible in the form and manner 
most hkclv to stimulate the patunts desire for it. ‘amall quantities at 
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Absorption of Food m Fever — ^Von Iloes-^lm found in 1882 that food 
IS absorbed b^ typhoid patients almost as uell as m health, in spite of the 
fact that most oi his patients suffered from diarrhea About the same 
time (1883) similar obsenations were made m Chudnowsh^’s dime m 
Russia Von Leaden and Klemperers patients with high fever lost in 
the stools C per cent to 11 per cent of fat and 9 per cent of protein No 
carbohydrate was lost except when large amounts wore given or the patients 
had profuse diarrhea. Recently Du Bois has reinvestigated the question 
of food absorption m typhoid fever, using more rtlnble methods of 
analysis lie found the losses to be as follows There was no loss of 
carbohydrate except when the patients were taking more than 300 grams 
a dav , then it amounted to only 2 or 3 grims, the average loss of protein 
was 7 per cent, the average loss of fat for all t.t4oCS of the disease was 
0 per cent (the loss of normal control** on the samt diet was 3 per cent) , 
for the earlv stages the loss was 7 per cent, for the later 4 5 per cent 
It should be added that the patients were talcing large amounts of fat 
In Coleman and Gephart’s tvphoid patients the avenge fat loss la ill 
periods of the disease was 4 3 per cent No differencts were ob«erved 
between the early and later stages The nitrogen losses averaged 11 
per cent 

These observations prove that in typhoid fever, and probably in other 
febrile diseases, the absorption of food is nearly as complete as in health 

Fevei Diet 

The facts which have been obtained through studies of metabolism 
m fever have removed all doubt that patients with fever require more 
food than healthy men, unkss engaged in hcavv labor I he onlv question 
is whether fever patients can talc the amount of food thev need without 
detriment The answer is to be found m clinical tests, without which it 
IS impossible to estimate the value of anv therapeutic procedure These 
tests have been made on large scale, and the results prove not only 
that fever patients can take without harm the amount of food they need, 
but that they are benefited by doing so 

Diets which do not furnish enough enoigy to cover tho patients heat 
production compel them to Jive m part at the cvpenst. of their own tissues 
Experiments with such diets extend back some 2,000 vears m medical 
historv, and the results to say the least have been disappointing and the 
old doctrine of starving a fever* is fundament illv trroneouo 

The food needs of the fever patient mav be summanzed as 
follows 

The total energy required is alwavs greater than in health In gen 
eral the higher the temperature, the greater the need for food In 
typhoid fever the bodv protein is not protected unless the food furnishes 
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Toast Water (CautIp^) — Imir a pint of boiling water o^er two or 
three slices of well toasted bread let it stand until cool, strain. 

The calorj \ahie. of this priporatinn is negligible 
Chicken Broth (Parthnlow) — bkm and chop hue a small chicken 
or half of a lar^t fo%\l and boil it bones and all, with a blade of mace, 
a spHj, of parslev, and a cni-it of breid, in a quart of water for an hour, 
kimmiug it from time, to lime in onler to remove the eveess of fat from 
the broth Strain through \ toarsi colander 

The oimposition of chicken broth is 84 3 per cent water, 10 o per 
cent protein 0 S per cent fat 2 4 per cent carbohydrate 2 per cent ash 
It furnishes 56 calones io 100 e e 

Chicken Jelly (Adims) — Cl« m a iowl tint is about a sear old re 
move skin and fat chop bones> and flesli hue, place in a pan with two 
quarts of water, hent slowh skim tboroiigihh simmer file to siv hours 
add salt mace or psrslcs to taste strain, and cool WTien cool skim off 
the fat Ihc jtllj 18 usually rcli<lKd cold but maj be heated Data for 
estimating the calorv value of this preparation are not available 

Beef Tea (Ciuth\) — 1 Mmcc one pound of lean beef and add to 
it one pint of cold water and ten drops of dilute hidrothlonc acid Let 
It stand for two or three hours with occasional stirring, and then simmer 
for ten to twenty minutes Do not let it boil ^kim well 

2 Minco one pound of leui Ixcf us fine as possible, and pound it in a 
mortar with a small tonspoonful of silt Add the meat and its juice 
to one pint of witcr at 170 b in an earthen ycsscl and stand it for an 
hour bj tlic fire stirring at times Then strain it through muslin, taking 
cire to squeeze all the juice out of the meat 

The composition of beef tea is 02 0 per cent water, 4 4 per cent 
protein, 0 4 per cent fat 1 1 per cent carbohydrate 1 2 per cent ash 
It furnishes S5 calones to 100 c c 

Invalid Broths (Thompson) — To one pound of chopped lesn meat 
cither chicken mutton or beef add one pint of cold witer let stand in a 
coiercd glisc fruit jar from four to siv hours, cook for three Lours in a 
chicd jir over -v «!ow fire <itrain cool skim off the fat, clear with egg 
season and feed warm or cold 

Thesr broths (veept the chicken broth possess essentially the same 
fuel saluo as hoef tea 


Beef Juice (IJirtholow) — Lroil quickK «ome pieces of round or sir 
loin steak of a size to fit in the caeitv of n lemon squeezer previously 
heated b% dipping in hot water The juice should bi received into a hot 
colored (prefenbh nd) wme gliss seasoned to taste with salt and 


cacennt pepper, and taken hot 

Beef Juice (Cauthc) — Chop lem ln-cf fine or crape with a fork 


r meat semper to separate the connective tissue and put it in a jar or 
t^up, avith a pinch of alt and enough cold water to coaer it Allow 
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frequent iiitorMls — but not oftciicr tlinn e\cr\ two liour« — ire di<^«ted 
more nsil} tlinn fewer, but lar^jir, nitnU In seeerc fieir'? tlio pntient 
sboeild be waked for liia food, except porliip'^ diinn-« tlic cirh morning 
hours 

The appetite mm lx* stiinulited and flim of g-istric juite 'stnrtul 
In beginmng tin Ini^i meals with two to four oitncis of meat soup 
This amount will not eompmuiisi stonncli room 

The foods which the author has found i!io«t u iful arc milk, emm, 
e^g«, bread or to i’«t cricker*, well boiled and hnm fret ctrnls, rut, well 
eooked potato, butter, bacon (as a nlish), milksug-ir, cino-sugnr, tea 
and coffee (ai \thichs and foi \ariet\), cocoi, apple «auee, oruigc juice, 
lemonade, and ^,rapi jmee 

km digtstiblt combination of lhc«c foods inaj Ik Imalids 

Dicfan ) 

The more cnsih digested nu its imn Ikj pcnmtfcd m «nnll qinntitics 
onec a da\ prefiribK xt imddax 1 <«kU contnumig tcllulo c nnv be 
allowed to patients who^^c almie»tar\ tracts arc not the scit of pitholegi 
cal processes. 
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Oatmeal Gruel (pi un) (from hood) — Two t ible jioonfuls of ^nnii 
Inted ontnoal (4 > pMins, 1S4 calorics), one ‘•nltspoouful of salt, one scant 
teaspooiiful of suirir (& gniin , 31 (nlonos), one cupful of boiling water, 
one cupful of milk ( 500 p,riin« 2Jt»cilorus) JIix the o itmenl, silt and 
sugar together, ind pour on the Killing w ilcr Cook for thirtx minutes, 
llun stniii througli n fine wm str unor to rcnioxe the hiilK placi nruii on 
th( stoic, add the milk, aiul licit just to the Uuhiig point Sene hot 
7/iis ffn/el /itnu«/ics ea/orie^ 

Barley Water (Cniflo) — //ii« — I’ul a teaspoonful of prepircd or 
piarl bnrlix prcMou h washed i« cold water, into a jug pour half a 
pint of boiling w iter on it add a jiiiich of sill, stand it h\ the fire for in 
hour, stirring occasionalU, and striiii througli fino muslin Simihr thin 
cereal decoctions max be made from ncc, arrowToof, or oifim il It fur 
nishes about 7 cdones per 100 ec 

T/iici — Put n heaped tnble«poonful of waslud pn pared, or pearl 
bxrlex into a clean siuce-pan and add a quart of water and a pinch of 
salt Boil slowlx until it has cxnponiteil down to almnt twotliirds of a 
quart and strain It max lie flixored as d« sired Jhc addition of a 
little lemon peel, xvhile boilin_ is licst 

The composition of hirhx xxaUr is 0 03 jar cent protein, 0 05 per 
cent fat, 1 6 per cent carboli^dratc 
li /iiriifs/if « I } mhries /o 100 c c 
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Toast Water (Caiitlc\) — ^Poiir a pint of boiling water over two or 
three 8lii.es of well toisted breid let it stand until cxiol strain. 

The cilorj \ahio of this preparation is negligible 
Chicken Broth (Bartholow) — Skin and chop hue a small chicken 
or half of a large fowl, and boil it bones and all, with a blade of mace 
a spng of parslta, and a cnist of bread m a quart of water for an hour, 
"kimming it flora time to time in rrder to remove the excess of fat from 
the broth Strun tliroiiffh a toir t coluidtr 


Ihe composition of chicken broth is S4 3 per cent wafer, 10 o per 
cent protein 0 8 per cent fat 2 4 pcj cent carbohjdrate, 2 per cent ash 
It fumiihes 5G calorifs to 100 c e 

Chicken Jelly (Adinisl — Cle'iii a fowl that is ibout a year old re 
move skin and fat, chop bones and flesh fine, place in a pan with two 
quarts of water licit slowh skim th »ronghl\ simmer five to six hours 
add salt inuc, or parslca to ta«tc train and cool 'WTien cool skim off 
thf fat The jelh \% U8uall\ tchshed cold but maj be heated Data for 
Gstmiatin,, the calotw \alue of this preparation are not available 

Beef Tea (Cuitlo) — 1 Mina one pound of lean beef and add to 
It one pint of cold water and ten drops of dilute hydrochloric acid Let 
It Btind for two or three hours, with occasional atirrnig and then siminer 
for ten to twenty inmutes Do not let it boil Skim well 

8 Jlincc one pound of lean beef as hue as possible and pound it in a 
mortar with a small tcispoonful of salt Add tbc meat and its juice 
to erne pint of water at I7f> T in an earthen aes«el and stand it for an 
hour by the fire stirring at time^ Then strain it through muslin, taking 
rirt to squeeze all the juice out of the nnat 

The composition of hi ef tea is hJ 0 per cent water, 4 4 per cent 
protein, 0 4 per cent fat, 1 1 per cent cirbobidrate 1 2 per cent a h 
It /umis/ics 2S calories to 100 c c 

Invalid Broths (ILonip on) — To one jionnd of chopped lean meat 
either eliicki n, mutton or Itecf add one pint of cold water , let stand in a 
eoitred glass fruit jar from four to six hours, cook, for throe hours in a 
closed jar oicr a slow fire, strain, cool, skim off the fat, clear with egg 
seasi n, and feed warm or cold 

Those broths, except the chicken broth possess essentially the same 
fuel \alno as beef tea 


Beef Juice (1 irtholow) — Broil qiiicklv «ome pieces of round or sir 
loin stoak of a size to fit m the cavitv of a lemon squeezer prenouslj 
heated In dippin^ in hot w ater The jmee should be received into a hot 
eolorol (prefenbh red) wine glass, seasoned to taste with salt and 
vi'enne pepper, and taken hot 

Beef Juice (Caiitlei) — Chop Icm l>cef fine or scrape with a fork 
or neat scraper to separate the eonnoctive ti sue and put it in a jar or 
^'P With a pinch of salt and enough cold water to coiTr it Allow 
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it to stand from one to six hours, and then squeeze -weU through coarse 
rauslm It maj he given alone or mixed with other foods, warm 
or cold — not hot It should be warmed by heating the \essel in hot 
water 

Beef Juice (Ringer) — Tahe one ounce of fre&li Leef, free from fat, 
chop fine, and pour over it eight ounces of cold water, add five or «it 
drops of dilute hi drochloric acid, and to 8ixt\ grains of common salt, 
stir it well, and leave for three or four hours in a cool place Then pass 
the liquid through a hair sieve, pre^8lng the meat slightly, and adding 
graduallj toward the end of the straining about two more ounces of 
water The liquid thus obtained is of a red color, possessing the taste of 
soup It should be taken cold, a tcaspoonful at a time If preferred 
warm, it must not he put on the fire, but heated in a covered vessel placed 
in ho water 

The composition of beef juicc is 00 6 per cent water, 5 0 per cent 
protein, 0 b per cent fat 

li furnishes 25 calories to 100 c c 

Beef Pulp (Cautlev) — Scrape a piece of raw lean rump or sirloin 
steak with a fork or meat scraper until as much as possible of tho muscu 
hr tissue has been obtaincil, sopiratcd from the tendinous parts Pound 
It in a mortar to a pulp, and then rub it through a fine sieve Sea 
son with pepper and «aU It maj be taken in the form of sandwiches, 
or rolled up into «inall riSsoles and lightly grilled or fried 

Verv little of the nutriment of the meat is lost in this process 
Egg Albumin Water (Watson) — Take the white of on egg (30 
calories') and to it add tviice its own volume of water and strain through 
muslin This gives about three ounces of i clear solution, containing as 
much protein as is found m the average sample of commercial beef 
2 uice 

This fluid, added to home-made beef tea, makes a nutritive solution 
almost indistinguishable from beef jnice and at a fraction of the cost 
while cool in order not to precipitate the proteins 

Egg Albumin Water (Cautlev) — Take the white of a fresh egg (30 
calorics) and cut it in numerous directions with «ciaiiors Shake it up 
in a flask with a pinch of salt and six ounces of cold water Strain 
through muslin 

It can be made with thin barlej water, and cream or sugar added 
Egg nog — The following recipe makes a glass and one half of egg 
nog 


Egg, 1 large (60 grams) 80 calorics 

Sugar, 1 tablespoonful (30 grams) 120 “ 

Whisky, 2 tablespooofnls 20 “ 

Cream, 7 tablcspoonfuls 210 “ 
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Add the sugar to the jolk of egg and belt until very lieht Whip 
the white of the egg and then the cream until \erj stiff Add the wbi kj 
to the jolk of egg and sugar Mix well Add one half the eream to this 
then one half the beaten white of then the remaining cream, and 
finallj the remaining white of egg Mix lightly 

Egg nog (Birtholow ) — Vald « me new milk hv putting it, contained 
in a jug into a saucepan of boiling water, but it must not be allowed to 
boil Beat an eg^, with a fork m a tumbUr with some sugar add a 
des'iertspoonful of brandj and till the tumbler with the scalded milk 
when cold 

This egg nog mil fumtsk about 300 ealones 

Savory Custard (Anderson) — \Jd the yolks of two eggs to a cupful 
of beef tea with pepper and salt to taste Butter a cup or a jam pot 
pour the miTture into it and let it stand m a pan of boiling water till 
the custard la act 

This Mill furnish ICO calories 

Egg Flip — Boil or beat thorougblj a teamipfiil of milk beat the 
white of one egg to a froth Pour the milk ever the egg, stirring con 
stantly Add sugar to taste 

2hiS util furnish 330 ealones 

Caudle (\eo) — ^Beit an eg^. to a froth add a glass of sherry and 
half a pint of gruel Fhvor wiib a lemon peel nutmeg and sugar The 
gruel roaj be made either with water or milk 

This uill furnish from 130 lo 1 0 ealones according to the consist 
tncy of the gruel If mill is used to make the gruel tl uiU haie a higher 
value 

Boiled Rice (U S Army Hospital Pecipc) — Bice one ounce (30 
grams') salt, tiveiity grams water four ounces Directions — Put the 
salt and water into a stewpan \\hen boiling add the rice, previously 
wa«lied thoroughly Boil for ten miiuites or until each gram hecoints 
soft Dram it on a colander Grease the stewpan yyith clarified drip 
pings or lard Put back the rice Let it swell slowly near the fire, or 
m n «low oven for about twenty minutes until the grams arc well 
separated 

Boiled nee furnishes GO ealones to 1 tablespoon ful 

Rice Pudding 

Bico 3 tablespooniuls (100 grams) 300 calorics 

^Dlk 1 quart 700 “ 

Si*lt 1 pinch 

Mash the rice yyith yvater \dd to tht milk and cook slowlv on top 
of the stoye for one hour, or a little longer, until the mixturt becomes 
creamy 
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Add 

Sugar 

1 cup (280 grams) 1,148 calories 

Butter 

1 lieaping tcaspoonful 120 “ 

Cinnamon 

nutmeg, or \amlln to taste 


Put jjlfo n dj«jj to lot nnd Hke jn an aion Jmtil tijc top t3 hro»na} 
The 7(hflle purfdiuff coufntMS 2 32> Ji funu^hcs fnc to sir 

porhon^ 

Rice Pudding (Cnutlc\) — Co\rr tlic Imttoin of n <h«li ynlh clou 
rjco, ncirh fill uJtli milk, and a<Id *wgar, put it in a alow o\ch for throe 
hours, and in the hottest pirt of the o%on for fifteen immitcs 

ilh the ludcfimtc Blfttoniont of the amounts of the injjrtdjeiits, the 
calorie \nhH of this preparation cnimot he cstimatLd 

Rice and Egg Pudding (Cnntlp\ ) — Take lliret oiinrcs (00 f.nmi'*, 31 ^ 
cnloTicsl of ncc and sucU it p(ntl\ in one pint of new milk ( IIO ciilonf«> 
I et It cool, nod atir v\cU into it one ounce of fresh butter (i30 clients), 
tuo ounces of powdered sugar (240 calories), the aolks oi tlini e^gs (piO 
cnlorical and some prated lemon peel J*onr into n will InUtrred ihdi 
and put on tin top the whites of the three eggs (00 calonts), beitoii 
with three tnhleapoonfuls of powdered suyir (18'> calorics) llaU for 
tuentt mumtea until lightH bronne<l 

Ihe Hholf puMitip roithtns 1 WO oafonts 

Arrowroot (I’liial— Jtix thorouphlj two tenspoonfuls of arrowwot 
with three tahlcspooufuls of cold water, and pour on tlicm half a pink of 
Imilijjg wjitff, snrrin,, well meannluh If the water is quite IwdiHp, the 
arrow rix>t thickens as it is pound on, and nothing more is necc'^m If 
onh warm water is used, the arrowroot must bo afterward boiUd until it 
thickens Sweeten with loaf siipnr, and fln\nr wjtli lemon piel or nut 
meg, or add sherry, port wine, or brandy, if nqniri d Rolling imlk niii\ 
be etnploNcd instead of water, but when this is done no wine must bo 
added ns the milk would curdle 


Cocoa Junket ® 

Cocoa 

1 leaspoonful 

50 cnlorus 

“Milk sugar 

S'* grims 

100 “ 

Milk, 5 oz 

150 Cl 

100 " 

Tunket tablet 



Cold water 

1 02 



Dissohe the junkit tablet in the water Mix the cocoa niul sugir, add 
the milk, and h< at lukcw arm, atirrmp constantla , add the di«s()l\ i d junVi t 
tablet, stir thorouphlj, and lenxc in a warm place to set 

TbW ss't tbe tolU wIhr teclp** were tn the amoriean Journal of Me li 

cal SrienfM tor Januarj itU® 
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^oft Custard 

llilk 

1 cup ( 8 02 ) 

160 calories 

Egg 

1 

80 “ 

Jlilk sugar 

60 grams 

240 “ 

Salt 

a speck 


\ amlH 

2 to 3 drops 


Caramel, made 
of -ranulated 

sugar 

3 tablespoonfnls 

20 ‘ 


Beat the egi; slightlj add the sugar salt, and hot milk slowly Cook 
in a double boikr, atimng constanth until it thickens a little (if cooked 
too long the custard ^\ill curdle but nn> become smooth again if set in 
a di h of cold 'water an<l beaten at once) Flaior and cool 

lo make caramel put the sUpUi m a pm directlv over heat and bum 
until a verj dark brown Dissolve id hot water or mtlL 


Flam Junket or Bennet Custard 


Slilk sugar 

2i> grams 

100 calories 

Milk 

5 os ( 150 c c ) 

100 “ 

JunUt tablet 

‘4 


Cold water 

1 os 


^ anilla 

few drops 


Sec directions for Cocoa Junket 


Baked Custard 

Milk sugar 

40 gnms 

160 calories 

’Milk 

6 oz (180 cc.) 

120 ‘ 

Egg 

"Vutmng or 

1 

80 “ 

vaiiilh 



Salt 

a speck 


Bn\t the egg slightl' 

1 warm the sugar and milk stirring constantly, 

add tollic Cr.g strain into n ciistnrd cop md flavor Bake in n nan of 

Water iii a inodcrite oven until a knife when cut 

into It, will come out 

ck m (y_ to 1 hour) 



Bread Puddmg 
"Milk sugar 

45 grams 

180 calories 

Milk 

f 07 (180 ce) 

120 ‘ 

Egn 

1 

80 » 

Bread 

1 slice ^8 


Butter 

thick 20 grams 

60 “ 

% oz (15 grsms) 

120 ‘ 
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Spread the bread avith bntter, and cut into squares Beat the egg 
slightlj , heat the milL and sugar, stimng constantly , mix with the egg 
and pour over the bread Grate nutmeg over the top and babe the same 
as custard 


Vanilla Ice Cream 

Cream 

4 oz (120 ec ) 

240 calories 

Milk 

2 oz (60 c c ) 

40 “ 

Milk sugar 

60 grains 

240 “ 

Vanilla 

few drops 


Mix the cream, milk, and sugar and heat, stirring constantly. 

sugar IS dissohed 

Then fl i\or, cool, and freeze 

Cocoa with Milk 

Cocoa 

1 rounding teaspoonful 

50 calones 

Milk sugar 

CO grams 

240 “ 

Milk 

4 oz (120 c c ) 

SO " 

Cream 

2 oz (60 cc ) 

120 “ 


Mix the sugar and tocoa, coob in the milk until diasohed Serve 
nith the cream 


Cocoa 

Cocoa 

1 heaping teaspoonful 

50 calories 

Milk sugar 

bO grams 

240 “ 

Water 

y_ cup, 4 oz 


Cream 

3 oz (90 c c ) 

ISO “ 

Mix the cocoa and 

sugar, add the water, and boil for four or fiae mm 

utes Then add the > 

creim, or use less and serve 

with whipped cream 

Coffee 

Milk sugar 

60 grams 

200 calories 

Strong coffee 

4 5 oz 


Cream 

2 oz (bO e.e ) 

120 “ 


Milk sugar may be used likewise to sweeten tea which may be served 
with or without cream 


Lemonade 

Milk sugar 120 grams 

Cold water 7 oz (210 c c ) 

Lemon yuice 2 tablespoonfuls 

(or to taste) 


480 calories 



PROPRIFTAK^ FOODS 

Boil the sugar and water two minutes Add lemon juice to taste, 
strain, and cooL The white of an egg ina> he added if desired 

Orangeade 

Juice of 1 2 oranges WO 200 calories 

HilL sugar, 50 100 graros 200-400 “ 

Hix the orange juice and sugar and serve in a glass with cracked ice 


PROPRIETARY FOODS 

A great \anety of propnetarv foods are manufactured Practicallj 
all of them are made from common articles of diet, such as meat, egg* 
Bulk gram, etc 

Proprietory foods possess no special nutritiio virtues, ns is so often 
claimed which are not posscs*ed bj tic natural foods from which they 
oto manufactured Neither do they possc*8 nnj mcdicmal value unless 
some drug has been added to them Some propnetarv foods are partially 
digested. The predigested protein fiods haio an iinusuil and often dia 
agreeable ta*to, and for this rcisou lul to atimulato tbo "appetite juice 
IhcTO 16 no evidence that prcdipested protein foods are more completely 
absorbed than natural foods In fact, they are likely to cause digestive 
disturbances and dnrrhea as \oit long ago pointed out Some of them 
contain alcohol, as much as 22 per cent If sucli a food is given os the sole 
or principal articlo of diet, the patient la likely to be kept in ft state of 
constant evhilarilion or intovication 

Carbohydrate proprietary foods arc said to have been prcJigested 
when a portion or all of the st-irch has been conTerti.d into sugar (or 
sugars) They arc neither mon cisily digi«ted nor more completely ab- 
sirbcd than the sugar (or sugars) into which the stirch has been changed 
The proprietary carbohydrate foods in general po scss greater nnlritne 
value than the protein foods 

As lusk has said the chief value of proprieliry foods lies in tlicir 
taste — and tins is not always pleasing Some proprietary foods maa be 
useful at times m order to gratify a patients desire for change of flavor 
borne are u«eful for modifying other foods 0 pecially milk Few, if 
any, of them should cicr constitute the sole article of diet, except for 
tlio bnefest pcnotls or wndcT cxceptioual circumstanees. On account 
of their peculiar taste or Uun c of the lack of adaptation of the 
digestive glands (cf Pavlov), it is always difficult to give proprietary 
fxxla in sufficient quantity to meet flic entrgv KHiuiremcnts of iho body 
Without causing disturhames of digestion. Another, and more impor 
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tant, fact is that the dLficlcnc^ of \itiinins in oroprietarj foods has been 
observed to product <ierioiia disorders of met iholism, tspecialh m 
children 

The composition of various proprietnrv foods is given in the following 
tables 


Analyses op Solid Meat LvintcTb* 


K m 

p 

c t 
Uoi 

Pff 

C nt 

T 1 I 
Aih 

p 

c t 
Chin m 

6 d ID 

Chi id 
t A>h 

Pe 

C t 

T t 1 

I 

t »t 

p» 

T (•! 

M t 

B 

Annours Evtraet of Beef 

2106 1 

20 46 

5 47 

2< 

9^’ 

Beef Evlraet Swift & Co 

E19 

27 23 

13oI 

lu3S 

10 70 

Beef ETtracl Com Special Q 11 Ham 
inond Co 

1209 

31 C8 

13 2^ 

U 01 

1314 

Extract of Beef Premier Libbv McNeill 
L Libby 

21 8C 

3092 

IS 32 

14 93 

0 9S 

Liebig 3 Extract of Meat 

21 14 

21 03 

311 

3050 

110’ 

Eex’ Brand Beef Extract Cudahy Pock 
ing Co 

‘>t 50 

24 06 

8 54 

00 12 

nil 


U 8 Drpt of AcmoijUiire » t«aa f Ch ml t r Hull No 114 
t Tbe »um of ln«ulubl« and roaEulabl pro! In« frotco <■» and roptosM 


Analyst's o» Fluid Meat Evtbacts* 


K.„. 
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P 

C nt 
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P 

Chi ' 

S rt m 
Chi d 
in Ath 

p 
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Tot I 
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It »t 

Pt 

Ct t 

T t 1 
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Beef Juice Wyeth & Bro 

Concentrated Fluid Extract cf Beef 

58 84 

If 21 

6 71 

C4a 

5 99 

Armour & Co 


17 '*3 

8 27 

6 76 


Fluid Beef Jelly Mosquera Juliv Food Co 
Fluid Extract of Beef Cibila Co 

68 97 

13 85 

10 Oo 

81o 

3 06 

Importers 

64 f 3 

16 33 

31 33 

10^5 


Meat Juice ^ alentme b Meat Jui e Co 
Rex Fluid Beef Extract Cudahy Pack 

67 64 

1026 

1 77 

5 63 



6,^ 9J 

16 90 

8 4S 

7 00 


Vigoral Armour S. Co 

49 94 

15 91 

7 02 

10 75 

6 30 


U S Dopt of Ajniciiitu f Bn an f Chon I 1 j Bull N 114 
t Tbe sum of I luble and coa^Iable proM p t e and p pto 


There are various other meat extracts on tiio market but the avenge 
analyses of the different brands are so nearly alike tint the various con 
stituents will not differ markedU from the above figures 
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MlSCEtHNEOUS iREPtRlTIONS (Mb^T EXTRACTS JtlCES AND Po'VDERs)* 
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i 

p 
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Cbl Q 
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F 
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p» 
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43 39 
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1731 
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2S63 
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0 01 
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16 
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3 87 
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27 54 
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2r 69 

3 59 

Co 

Essence of Mutton The Loudon Essence 

60 40 
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14 W 

OOj, 

Co 
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12 00 
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Liquid EooJ Murducic Liquid hood Co 

80 09 
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O'lQ 
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0 25 

Ifaggi 8 Bouillon 

5f sr 

*►1 94 
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5 03 

Bcptonited Beef Ro e 

Beef Extract and ^ egetablt Tablet 

4313 

3 52 

1 03 

22 00 

9 89 

Armour A Co 

«■> OQ 
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1614 
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Lcube Rosenthals Beef ^oluti n 

Ifalted 2fcat Extract of Beef American 

7'>6i 

3 91 

1'‘4 

1813 
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Malted Meat Co 

8 61 

7 87 

3 46 

9S2 

140 


tl 8 I<<>pt ( Ai^lcult B r<>a f CD ml I j Bull No 114 190 % 
t Tbe « o ( I fol bl t to ^1 bl f> ( I *. p Bud p pt sn 


Tlio following table gmng the composition of meit juices prepared in 
tlo laboratory, illustrates the nutritno value of home-made os compand 
With commcninl products Bigilow and Cook ** state tint meat juice 
prepared in the home or hospital is far supenor as a food to the 
commercial meat extracts and so-called meat jmccs ’ 


Meat Jlices Pbepibeo fn LtB^ntTORY* 
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NUTJilTION AXD DIFTETICS 


tant, fact is that the deficiuio of \itaraiH9 in oroprictnrj foods has been 
observed to produce «erion8 disorders of inetaltolisni, tsptcialh in 
children 

The composition of various propnetarv foods is gireii in the following 
tables 


\\AL\sts OF Soup Meat Ettiucts* 
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AbALV‘:E> OF Floip Meat Evtricts* 
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h 

P 
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B 

Beef Juice Wjeth i Bro 
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1 10 0^ 1 

8 13 
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Meat Juice Valentine s Meat Jnicc Co 
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Vigoral Armour L Co 

49 94 

15 91 
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There are various other meat extracts on the mirkct but the averact 
analyses of the different brands are so nearly alike that the various con 
stituents will differ marhedh from the above figures 
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CHAPTER in 


PRINCIPLES OF TOXICOLOOr 
Frank P UNDErniLii 

Toxicology — Toxicolopj 13 tlic science of poisons In its broadest 
use It 18 the science that treats of the origin, nature, properties, effects and 
detection of poisons, and it includes treatment of poisoning The science 
falls naturalh into tuo division^ ( 1 ) that dealing with the effects of 
poisons, ( 2 ) that relating, to the chemical identification and isolation of 
poisons From these dtnsions it is readily seen that the first relates more 
especiallj to physiohgical action, whereas the latter is pnmanh concerned 
with chemical reactions 

To give a general satisfactorj definition of a poison is a somowhat 
difficult feat NcTertheless \anoiis attempts have boon made, examples of 
winch follow 

Hu«einann ‘TVe define poisons as such inorganic or organic sub- 
stances as are m part capable of artificial preparation, in part existing 
read> formed, m the animal or rcgetablc kingdom, which, without King 
ible to reproduce thcmsclres tlirough the chemical nature of their molt 
cules under certain conditions, chnngc 111 the healthy organism the form 
and general rclitionship of the organic parts, and through annihilation of 
organs, or destruction of their functions, injure health, or, under certain 
conditions, deatroj life ” 

Robert “Poisons arc oiganic or inotganic unorganized substances 
onginatmg in the organism itself, or introduced into tlio orgniiisra, either 
artificnlh prepared, or readv formed 111 natim, which through their 
chemical properties, under certain conditions, ”0 influence the organs of 
living bemgs that the health of these beings is seriously infTuenced tern 
poranl^ or permanently ” 

BIvth “A substance may be called a poison if it is capable of being 
taken into any living organism, and causes by its owm inherent chemical 
uature, impairment or destruction of function ' 

15 i 



CONDITIONS JIODIFIING tFUCTS OF POISONS lo5 


Sollmann “A poison is anj substance wbieli, actini? dircctlj through 
Its inherent chemie properties and b> its ordiimr^ action is capable of 
destroying lift or of senouslv endangering health, when it is applied to 
the body, e^temalh, or in moderate doses (to .»0 gm.) internally 

CLASSIFICATION OF POISONS 

There are at least two wa^8 in whnh poisons may be classified (1) ae 
cording to their chemical properties (2) according to their plnsiological 
cITtct* From a scientific iiewpoint niithcr sistein nor a combination is 
entirely ndequite and one must either omit all attempts at classification 
or else be content to classif> poi ons from the standpoint of practical 
utility onU A chemical classihcatioii follows 

1 Acids and alkalis 4 Alkaloids 

2 ^letallic poisons 5 \ olatilc organic poisons 

*1 Gaseous poisons b Miscellaneous poisons 

The physiological classification rccognitcs the mo»t prominent 8\mp 
toms as tbo basis for dirision of poison Wordii^ to this ola siticatinn, 
nliicli 19 that adopted and defined bv boUmano poisons roa% be divided 
into three great ^onps 

1 Irritants — These produce inflammation, if thev are taken bv the 
mouth, there is pain throughout the alimcntarv canal, \omiting purging 
delirium, coma So msnv poisons are to some cTtent irritant that these 
sviuptnms arc \or\ commonly pn^ent The irntants can l>e diiidcd inti 
rornuriirs which produce destruction of tissue and simple imlanfs which 
di not dc troa tissue If corrosnes arc taken by the stomach the vomit 
IS often bloody 

2 Nerve Poisons — TIicsc act on the ncuronuiscular apparatus and 
include most of the poisons which arc fatal in minute doses Thev aro 
snbdiiided into conndsants winch cause spisms somnifaeients winch 
cause sleep and coma, and carrfuc poisons achich stop the heart 

3 Blood Poisons — These i»oi ons alter the hcmOj.]obm or bloo<l 
corpuscles Ihcsc include the toxic gases nitrites, etc. Their action is 
generalh characterized b^ oanosis 


CONDITIONS MODIFYINa EFFECTS OF POISONS 

The influence of a poison upon the organism is verv niatcnallv modi 
fied bv a varutv of conditions In general these mav divideil into t%\o 
great classes ( 1 ) tlnxy. relating to the poison itself and the manner 
Its administration, (2) those relating to the organism itself 
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PKINCrPLES OF TOXICOLOGY 


Poisoii, AND ilexitODs OP Admimstr\^tio\ 

Physical State or Form of a Poison — The phvsical stitc of a poison 
Ims a marked influence in modif>ing its action Thus a poison is more 
rapidly absorbed in i gaseous form than in a solid or even a liquid state 
In order that a substance maj act as a poison it must be capable of solu 
tion, and absorption bj the blood Ho substance completely insoluble can 
bo regarded as a tnic poison Banum chlond, which is readily soluble, 
must be regarded as o-^trcmelv toxic, whereas the insoluble barium sulphate 
is devoid of toxic properties In fact advantage is taken of this in the 
omplovment of barium sulphate in X ray photograpliv in diagnosis of 
gastro intestinal disorders The principle of the form of poison modtfv ing 
its action 13 made use of m the treatment of various tvpts of intoxication 
bv means of antidotes, the object aimed at being to change the soluble 
substance to one in«ohiblo and htnee incapable of absorption 

In general, dilution of a poison tends to favor rapid absorption and 
this in turn hastens and intonsiflcs the toxic effect in exception to this 
rulo IS seen ui the case of those poisons vnth a corrosive action These 
have their detrimental influence grtatly dtcrcased by dilution Poisons 
taken into the stomach in tht form of a dry powder may ijot manifest toxic 
svmptoms for hours after administration Usually the larger the dose the 
more rapid and severe are the effects Ihis, however, is not alwavs true 
Thus arsenic in largo doses may act as an irritant to the stomach, causing 
vomiting, with prompt ejection of the poison so that few or no toxii, svinp* 
toms result On the other hand a very rattth smalJer do e, being devoid 
of irritant action on the stomach, allows absorption of the poieon with 
subsequent svmptoms which mav tcrmiintc fatallv Aj,ain the solvent 
containing the poison exerts a marked cff«3t upon its action Thus of 
alcoholic, aqueous or oil> solutions, the first is most rapidlv absorbed, the 
last least so and, in consequence, more prompt and emphatic effects are 
to bo expected the more rapid the absorption Hot solutions are usually 
absorbed more rapidly than cold 

Path of Absorption — ^In general a poison exerts its specific action 
irrespective of the mode of administration In other words, it makes 
little difference through which pith the poison reaches the circulation 
The only modifv mg influence exerted bv changing the path of absorption is 
the time of appearance of svmptoms which vanes directly with the rate 
of absorption Thus symptoms appear most rapidlv when poisons are in 
jected directly into the blood-stream Intrapentoneal and intramuscular 
injection st md next in order followed by subcutaneous and intradennal 
injection 

Poisons are less rapidlv absorbed when taken by mouth The coudi 
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tion of tlie stomacli grcatlj modifie*’ the rate of absorption A di eased 
stomacli m n markedh delaj the absorption of a poi«on or, on the other 
hand, pro\e higlih susceptible to an irritant poison Food m the stomach 
mav delaj absorption either bj retarding the emptMug of this organ or 
by changing tcniponnly the ph\sical state of the poison JIanv apparent 
anomalies of the effteta of poi'«ons mav be c^lamcd in this manner 
Vlthongh it mav be generalh accepted tint the path of absorption modifies 
the action of a poison onK in its time relations and docs not alter its 
specific effect yet there are notable exceptions for m certain instances the 
mode of administration matcrialls alters the action of the poi'on This 
18 particiilarh true of siibstances rescmbting proteins, hence capable of 
alteration by the digestive tnzvmes innake venom bv mouth is cntirelv 
hamilcas even though highly poisonous when it gams direct entrance 
to the blood The same is true of the toxic proteins, ricin and abnn, and 
various bactcrnl toxins fall into the same class 

Poisox vxp Itv Relvtion to the Oroufissi 

The most important conditions residing in the organism that mcditv 
the letioii of poisons arc (1) ugi (-) idiosyncrasy (d) habit (4) ^ol 
erance, (5) phvaical state of the individiixl 

Age — ^8 might ho a«s»med the age of an inditiJual distinctlv modi 
tiis susceptibility to poi on Although as a nik the younger the in 
dividual the grinttr the susci ptibilitv then, ari. manv notable exceptions 
Thus, for exampk vhildtcn an relalivelv less susceptibU to the action of 
“trvchniu Ullidoniia, and calomel Converxelv voung children are par 
tieularlv susceptible to tin. action of opium and its constituents and th 
same mav hv svid of the other narcotic dnigx In old age poisons mav 
react with unusual scvcritv imliixting a redmed risistanee 

Idiosyncrasy — The term idiosvncras' n applied when an mdivuliial 
exhibits peculiar unusual reictions to certain poi ons Lack of knowl 
edge of this peculiar per«oiial sii'ccptihilitv or tokrinec mav result in 
senous disturbuiccs in boUih function or even terminate in death In a 
pren case of poisoiiin,. the possibilitv of this di tinctivc charicteri«lic 
shfuld alwavs bo taken into eonsideratiou Idiosyncrasy mav lic mam 
feated townnl a Hrge number of «iib<tinees some of whieh are ordinarily 
unn toxic bo that this uiiusnal sensitivtiii'-s mav in \iotli qualitative and 
qwawtvtatui. Ihis fixture is brousht into proiimienet m different m 
dividuals ispieinllv hv morphin calomel, arsinic, merenrv antipyrin 
eocniii etc 

On the other hand in some individuals a dnig will induce an effect 
exactlv oppositi to that u«uaHv prodneed Thus morphin will cause wake- 
fulness instead of sleep or m Isrger doses eonnilsions simulating those 
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of «tr\chmD ^1111% individml«i react T\«h «Mup(oins after eating 

or «!mclhug of a hrgo variet\ of substance*, *uch as lobsters and other 
shcllfl^b, boEe^, various fi«h, eggs, mutton, straubcrncs, sewer ga*, mu I, 
smell of animal , and odor of flower*. 

Habit — Rcpentetl nnll do es of a poison gcnemlh le* cn the effect 

graduallv increasing the initial small do*e of a poi«OD rebtivelv krgt 
do«es mi% bo tiken witbout evidence of tovic simptom* Habitual IDft^ 
pbm liters are pertinent evamples Ter\ lirge do-^w being iieces ir\ finallv 
to produce the desired effect Again in certain parts of Europe arsenic 
eitiug IS uotoriou , liugc quantities being taken diih ^^bethe^ m the 
Case of niorpbm the oiganis,m dcielops an ability to ovidize the drug to 
an unusual degree or whether the intt tine acquires a resistance to aK-orji- 
tion remains indeci*ne at present. So far as arsenic i& concerned the 
a sumption has been made for man\ \ears that there was a gniduallv 
increasing resistance to it» effect*. Yen recenth, however, it hss been 
«hown that the apparent hahitnation to ar^oino mi\ perhsps, in part st 
loist be asenbed to the qualitv of the ar«enic comtiiucd Thus, when 
arsenic made up of smill cnstals, or powdered, uas inge ted, much 
mailer do ea uere needed to product toxic effects than uhen larger par- 
ticles wen. introduced From this it would appear that the whole matter 
mav be explained on the basi* of «oliihilitv of tbc nr*cuic, the powder or 
small crvstal King iniicli more rendik <olnble, hence more rapidlv fi!> 
sorbed, than the larger, coarecr, crystal 

This tolerance to poi«oii3 acquired through habit is not absolute, since 
generallv toxic effects and even death mat be induced K digbth exceed 
log the limit of habituation It is this fact that largeh etplaiiis the 
death of the habitue of luorpLin and of other simihr poisons Habit, 
however, cannot be acquired with all drugs, for autimon> or mercn^^, for 
example, cannot be taken long with impunity eien in relatireh small 
do es 

Tolerance — Certain indnidiials exhibit a ver^ iioteworthv re«i«tance 
to the action of certain poi»on« This resistance or tolerance is natural 
not having betn acquired bv hnbitiiation but it is rarth absolute o that 
It can hnrdh be regarded ns a natural lmmun^t^ Thus *onie persons are 
capable of taking laige doses of morphin witbout an^ apparent effect 
The exphnatiou of this pecniiarita is not clear In *omt iu«tances it 
maa be due either to non ah orptioii, rapid eltmmntiou, umi*ual abihta 
to neutralize or dcstroa the poi on or to anatomic peculiarities. In ome 
instances none of these ha potlu *es «eems to hold 

Disease — Pathologicil conditions m the boda innv very iiaturallv 
influence the action and effects of poisons. This modified action mav be 
imnife»ted as an increased susceptibility or the effect mav be greaflv 
diminished Those conditions that influence ab-orption and excretion plav 
a particular role in this respect Renal disease, for example, increises 
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the rtccptibilitv to ar*f*ni<r and otlier dnis In paralx-L, strTchnin acts 
lc«« madilv In pmtnmtj dehnom trein<»iis and in tiose ®*ate3 where 
intenic pam en ts, the power of morphia i dimim,hed whereas m con- 
diUons pnmanlv associated with the nerroui «v tem, a in infiammatorr 
conditions of the tram an increa ed eu'ceptibilitv mav be noted. In in 
lanitT with man iscal eharactcri-tie» and m conml lonj^narrotic* mav le 
alrao-t without inflaenee Exhanmon tend to increaw* gn«ceptibihtv 
Central reduction of vitalitv from whaierer cause n-uallv means a lowered 
resistance to poi*ona. On the other hand leep perhaps owing to le-'enfd 
fanc*!rnal activitv has a tendenev to dimici h or at lean to rt ard the 
action of joi>on— 

FATE OP POISONS 

\fter alMiption poi«oni rapidlv leave the blood nnle^ indeed thev 
wrabine with the constituents of the blood and ehanse il» charactensties 
cither temporarilv or peraanentiv In general howercr, poisons remain 
la the blo^ for a comparatirelv hort tme being excreted throoeb the 
unuf salira bile sweat and feces. In certain innanees more of the 
poi«on u eliminated be the feces than bv the urine lead, for example 
Isi^allv, lowerer most of th** pou<>D pa.'Cs bv wav of the renal patL 
-ors are prempth eliminated from the lode but are deposited in all 
the pnncipal orjtans and ti *ae« In genera! the liter contain, the greater 
amount of storri poison, the amonnt deposited m tie other organa tart 
inj: with the tvpe of poi*on. Gaseous poisons are not deposited but are 
pniEijtlr excreted bt tbe lung* 

^ far as one mat judg" a poton depo-itrd in an organ enters into 
rcrae ch^Tnica! combination with the cellular cna titnents and while 
thus dcpnsiied mav be regarded as without pccial drtnmental eCert. 
Graduallv this combination di ropu and the poi«on is thrown into the 
g*n**-al rircnlatioii, injnnng ecnsiure tismes in its passage to the ex 
errtort organs which indeed, mav enffer lajnrv 'uScient to cau^ death. 
L suiUv inorganic pii«ors are eliminated from the Ixxli unchanged the 
orcani m Icing ucabli to alter them. On the other hand, the natural 
re»poaie of the U^dv is to change or ciodifv the pnieon prior to elimina 
tion. lfo*t of the organic poi«ons are altercsi m pis.,age through the 
^dv bv combination with con itncnt. of the bodv or bv undergoing 
oxidation hvdrolvs s or other iimilar tramformati'in. 

SYMPTOMATOLOCY OP POISONS 

There are certain out landing feature* in poivi'iic- that mav be of 
value to the phvtjciaa in diagTo«i_ The*e mnptoms arc general and 
tlthonc*! thev dj r/ot indi«te •peeific poisons their pre«etii^ or alecuce 
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excludes certain po'^sibihties Special s>mptoms relating to specific poisons 
will be considered under indiridual poisons 

Nausea, Vomiting and Purging— When these suddenly appear m a 
normal individual, it is indicative of the presence of a gastro-mtestmal 
irritant or of the onset of aoToe acute disease ilaii> poisons, espeeialh 
metals and food poisons, are chancterizod hi initial svmptoms of nau ea, 
loniitmg and purging If the history of the case agrees with the pos 
sibilitj of poi>oning, measures should be tak.cn at once to assist the bodv 
ID its efforts to rid itself of the noxious substances. 

Vasomotor Disturbances — 1 he effects of poisons upon the vasomolor 
centers is indicated by the fact that man^ poisons lead to marked changes 
m the skin The color nia> bo pale or iho natural color may be much in 
ten«ificd and urticarial rasbes are common Heart action and respiration 
mav be markedly modified m either direction 

Cerebral Symptoms —The infliienco of poisons upon the cerebrum 
lead to stupor or coma or tnaj produce convulsions, illusions or halkcina 
tious Thus, hallucinations and temporarj delusions mai follow the use 
of salicilic acid and stnclmiu maa cause convulsions Stupor and coma 
maj be induced by narcotics or may be due to alcoholism or cerebral 
hemorrhage 

Temperature — The temperature changes m poisoning have not been 
siiffieienth studied to make definite tafements concerning them Certain 
It i« that usualh changes in temperature must be regarded as secondan 
effects rather than specific effects of {loison Some poisons, like cocain 
ID large do»es, mav elevate temperature, but usually in poi oning the 
temperiture is either normal or is low, m some instances being as low as 
95° F 

Pulse — Generally in icute poisonmc the pnlso is quick and feeble, 
the extent to which this is true being determined bv the degree of shock 
that maj be present Poisons that have a specific action upon the respira 
fory center maj influence the pulse onlv sli^htlv, if at all, and the pulse 
mav continue with a good tone for some time after respiration has ceased 
Respiration — The most common effect of poisons on the respiration 
manifests itself in dyspnea, which maj he due to mechanical obstruction, 
as in edema of the glottis from local action of a corrosive poi on, or to 
paralysis, as in chrome lead poisoning, or to muscular spasm, as m poison 
mg with strychnin, or to direct action on the respiratory center, as may 
be observed with some poisons of bacterial origin Cheyne-Stokes rtspira 
tion marks the approaching termination of many cases of fatal poisoning 
Motor Disturbances — Motor disturbances are so chancten&tic m 
certain instances that they lead at oneo to a correct diagnosis In lead 
poisoning the uTist-drop is sufficient to arouse suspicion tetanus due to 
strychnin poisoning is quite peculiir and the mydriasis of atropin poison 
mg 13 characteristic Retention of urme occurs with narcotic poisons, 
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4l»i»a^ a g“Eeral reaet^ta ta**! p i» pa'-ilv*!- «p!n&. •"s. 

Tht*fa« tird K waspiK'a t 

Tte Eye — Oalr a lew na-'i cp 1 ere- a*r* » f par v-ula- 
Thus cvatruri a of tLo pcpil b' ni' j^in and dtlata ica atrvp a a*v 
(jUtto charaotm t \elk»w ri va with «dn\aj'' aad Hrad'^'^ in ^ 
wool aloiis.! p i>v _iE^ aw 41 1 \ * watsi 

The Eir — Q oau-^ a iiscias <ta'». a la the ear ih-* l^-anas 

IS KIOTO ante ccder the tafi i^ac* « ^ rwbi.ia aad vlie a«J ea a 
fctJ 3 iKir 'OKsa 02. 

Modified SeasatiQKS. — ehaac*' «.t «e* vtti •» m t’'e 'h.ii K 
asaLO'di'^ia hrpn>the'ia p as *r J mvd’ «ens*ti a e «. pr SaH\ have 
their iTi^n ta v.tjo f rm of p» \«ur»t fnra leaiL 'tr^"SK aid 

a\i>l.tl fumi'he' eiamj’'' of a*a«'rTaahtie< o^ «tKsali>u K 

1” ^leation. 

Skin Lesions. — TL* k r«e o la luK »" u\hd r av 

W'ul in anes o- ftir_?>id 't.n's. ibnime ar-ne pi«*aia» ciw** n-* t' 
thi, pceulur o'Jonnc of tb*. fcm ■ail'd ar^rn cxUr« a id tlvx'ca -es 
theco^ nti a kr iwn a» an^fTU Gaa.rntn utav U rdievdleenr a*id 
Enu’>e’N of the ar-ph^caraire cr\ ip mv K n^'pn :’'K ^or rantd k a 
erup lous partaVm.r of the uami\ tirtica^a! ^va-lanno d ard » 'jl> 
f -m errtlenii. fciihe- tvith i hi« or prunti ♦ of iLi kia. 


DIAG>0S1S or POISONTKa 

\t tiKse* the diagno-is if p . 1 csevedir^t d5 al 
wjih a few i.\.tal’e eseeptur thei’eit. i f pM-^ i - an r\ t charaeteri i 
It i* of ou ir«» ot thi iitrj t imp rtatvx t » K aWe to make a dias~«i< 
of pu<^~in.. '« that p"ipr treat -lOt kj' lx ir itntid 

Si.,puj n of pi>i-.in., *«'«■' if an irdmdual wh* ha p'leuux'' 
IxxK maj pan at jrood health udUnU iraaif'' natal’ path^’r1«I va.p 
ti’Ks which npidh IxxMKe inumrcd. Th«'. i j icK>a i< v ri jithir^ 
if the ximp III. ap,var a h«rt time •■t ti iK irKr* i i if 

fxxl or dnafc wLi h uai hare had a pxxiliar ojir or ta«* b piei \ » 
I tunher hnaK <-> alli Lnl if 1* imptirax a^nx clxxlv with t> ».« 
iharaeten tK of a »x rtam tm np if pjix ns aail if thi\ can K di ^mt-tu ixl 
fn. j di'Ci'i 

In pneraX, tK ^iv ician »x cnvid mix Iv xn^pt laatsv »vid rex 
This inai entirrii mi Wil him I’xx a ramti ot di'x’a«'< mar ea-^ 
vn.p> ms miulatin^ thxx i diiced lx p'l'xmx This, imtart pn«i'i 
ir« ina\ I*, mnliuxl hx pa tn^stst nti'. ca n am! late* iral ilxrx. 
aciut inlicrxtun appndi iti mti'-tmal b^ nnti n,pnt niti*. et t) » 
tK i ther haml canx tic p i"* rnnsmax l» xin nlit xl lx epil pr sp pi x\ 
cerelral L mrrtsce cirtam heart di-x-a**'^ irdam jtnn of tie xnlnv 
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spinal o^stom, iirtmin, cte llie symptoms of nr'icnic poisoning and those 
of cholera morbus nro \or 3 similar One inaj rciulilj mistake apoplexy 
or uremia for opium poisoning llie rcscnibhiicc between the sj-niptoiiis 
of strychnin poisoning and tetanus is \CT\ close 

111 acute poisoning a careful cxaniinntson will man} times enable the 
plnsician to make an immediate accurate diagnosis I sidoiiccs of co^ 
rosion on the lips, tongue, moutli and throat lend one to suspect that a 
Lorrosuc poison has been taken Cliloroforin, cnr!>olic acid, potnssuim 
c^amd and other odoriferous substances nm he detected on the breath 
and examination of the xomitns and e\eii of the ftccs ina} reveal important 
evidence The urine is of considernhle importinco m cxnnuiiations of 
this kind 

Tlio long-continued use of sulphoiial or tnonal giv cs the urmo a red 
color from the priacucc of hoinntoporph}rin winch innv be identified hv 
the spcctroscopi Jlctln lent blue imparts a grten color to flic urine, 
and nntipvrin and fuchsin cause it to nssiimo a ml hue In santonin 
poisoning the fresh urino is normal in color but upon being made alkaline 
turns bright red The urine turns dark green with phenol and crcsol, 
the color deepening on standing Qmnin ma} cause hemoglobinuria winch 
also results from the inhalitioii of ursciiinrated }i}iIrogcn PotabSiiim 
chlorate induces motliemoglobin, and blood in the urine mat follow the 
administration of any gomto-unnar} irritant sucli as cantliaridi.s or tur 
pentine riioaplionis, merenr} or lend mn} give the unno a brown or 
greenish brown color 

Chronic poisoning is even more difficult to diagnose than acute poi on 
mg, because the s}mptoms arc imiialh not suflicicntl} definite to arouse 
the suspicions of the phvsiciaii 

There arc no definite rules to establish a diagnosis of poisoning dur- 
ing life except b\ chenucal niialvsis of some of the excretions of the bodv, 
such ns urine, feces or vonutiis Aii} drink, food or medicine suspected 
should be subjected to nnnlvsts also In no other wav is it possible nb»o- 
Intel} to differentiate between the sjniptoms caused bv disease and those 
induced bv poisons 


TREATMENT OF POISONING 

Each type of poisoning requires specific treatment In many m 
stances, however, the poison taken is unknown and it is therefore essential 
that general rules of treatment be established These are (1) removal 
of the poison, (2) administration of antidotes, (3) svmptomntic trcntmeiit 
Removal of Poison — The measures taken will depend upon the sito 
to which the poison was applied If the skin or mucous membranes ore 
concerned, tho best agent for removal of the poison is water copiously 
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applied This application not onlj dilutes the irritant agent but washes 
the site free from it If the poisnn is not fretls soluble in water (for 
uistancL, cirbolic acid), alcohol ma^ be employed Chemical antidotes 
ma^ be added to wash water — thus for acids soaps or liniment calcis 
for alkalis lemon jmeo or vinegar U should be pointed out that strong 
acids or alkalis should nr\cr be n ed lu the treatment of irritant poisons 
After the Bite has been tboroughU freed from the toxic agent it should 
be colored with a lilaiid oil or sahp 

"Mo^t poisons arc taken bi mouth hence, in treatment, the stomach 
should he emptied as soon its pnssibh unless indeed sufficient time has 
elapsed to make this proceilnrc useless On the other hind, it is alwais 
a good plan to follow, since the cleansing of the stomach aids greath in 
rno'it ca cs of poisoning There arc onK a few instances of poi«oning 
whcrocmptMiig the alimcntare tract is contra indicated The most notable 
of these is in strjehnin poisoning and m cxteiisnc corrosion of the ah 
menfan canal In cmptvingtUe stomach two tvpes of procedure ml^ Ix' 
followed the adraini«tration of emetics and lavage Lmctics ore too t 
easily giyen and have the idi mt ige of not ciusing 8lnig,,ling on the part 
of the patient If possible however lavage cmploving the stomach tube, 
either through the mouth or iio«c is to he preferred since it cleanses tin 
stomach more tlioroiiglilv and al o permits the introduction of cliimieil 
antidotes "Moreover, it is loo diprcs«iiig to the patient and must be 
employ wl VI lien poisons have been taken that inhibit the vomiting center — 
for example chloral or inorphin 

If emetics are administend repetition sbonld lie practiced at intervals 
of from lu to 30 miiiiitcs if neecssarv \pomnrpliiti ( . mg [grsin 
1/16] in 1 per cent svlution ^ et ) suliciUnncouslv is verv rapid and 
effectne in its action but has a di tirictJv depres in„ in/iiience Its great 
advantage lies in tlio fact that it is the onlv emetic that cm be given 
hypodermically and it is pirtieiihrJv n eful when resistance to treatment is 
offered Copper sulphate or zinc sulphate art safe and efficient emetics 
CopiKT sulphate is jHirliaps more cffcctivo than zinc sulphate but it is 
alv) more irritant Both produce a minimum of depression Thov should 
not b( einploveil when irritant poisoning is under tre itmcnt The dose 
of zinc sulphate is 2 grams iii a gla s of water for copper gram at 
oni^, or three do cs of 0 3 gram fiftctu minutes apart If vomiting do<s 
not occur, the ct'pper salt should be removed bv Iwngc In imergcncic 
a des« rtspoonful of ground muMird stirred m a cup of tepid water mav 
serve ns an cffieicut emetic \t times it is do inible that the entire all 
mciitnrv tnict be eKan«ed and for this purpo-a cathartics should l>i. em 
pi ve-d They need not K given however until the most acute vraptoms 
havo sulrtnliHl Tlie siluie cathartics arc to be rccuiamcndi'd for this 
piirpO'ie oily cathartics m gcnc*ral should be avoided Enemas are of 
little valiie 
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Administration of Antidotes — ^An antidote neutralizes the action 
of a poison either bv changing its ph>8ita! state or its chemical composi 
tion, thereby presenting its action or retarding its absorption Since the 
compounds formed b> administration of antidotes m ij be onlv slightly less 
toxic than the original poison or may become poisonous b\ remaining in 
the stomach, the gn mg of antidotes should be combined with lavage or 
the administration of emetics If lasagc is practiced, the antidotes mav 
be added to the ash water, if emetics are u«td, antidotes may be ad 
ministered botuten the intcnals of vomiting In general antidotes should 
be gnen repcitedli at short intcrvils In the selection of an antidote care 
should be e\crei«ed that it be as harmless as possible and that the substance 
resulting from its action is practicalh inert at least temporanh 

Some antidotes, like raw Cjjg.a, acacia, milk, boiled starch or flour, which 
mav be given in quantities as desired, act either by combining with the 
poi«on to form an mvihihle compound — for exainple, eggs in the case of 
metals, especiallv mtrcurv — or by enveloping the poison temporarily in sn 
impenetrable membrane, hence le sening absorption, accomplisbod in part 
bv delaving the exit from the stomach In the case of irritant powns 
these antidotes aNn tend to d/av inflammation 

One of the most valuable antidotes is tannin which acts as a precipitat 
ing agent This miv be employed in llio form of very strong hot tea 
which mav bo given ad Ithttum Alcohol dimmislics its efficiency since 
the precipitates formed are, for the iiio«t part, soluble in alcohol The 
following antidotes vv ill be found u«ofuI against specific poi«ons AJlahidd 
poisona — fifteen drops of tincture of lodin in half a glass of water 
Barium- — cither «odium sulphate (Glaubers nalt) or magnesium sulphate 
(Epsom salt ) Oxalates — calcium, cither in the form of chalk, lunewater 
or whiting Phosphonis — copper sulphate or old turpentine Acids — 
weak alkalis, such as chalk baking oda, soap burnt magnesia Allalts — 
Weak acids, such as vinegar or lemon juice Allaloids gluco^ads and 
phosphorus — -antidotes for these poi«ons are oxidizing agents which tend 
to oxidize and hence to nullifv the action of the poison Potas«iiim per 
manganate, about two grams of the crystals in i glass of water, repeatedlv 
given if vomiting occurs or at 7ea«t a liter of a 0 05 per cent solution 
In no case should anv undissolved crystals be administered For hydro- 
cyanic acid poisoning potasMiim permanganate, hvdrogen peroiid or 
sodium thiosulphate mav be employed 

In treatment of poisoning the hypodermic administration of anti 
dotes is sometimes useful thus for hydrocyanic poisoning sodium thio- 
sulphate mav be employed and sodium carbonate mav be injected to 
counteract the action of acids After poisons have had opportunity for 
ah orption attempts to hasten elimiuahon are sometimes made The re- 
sults have not bwn highly sDccessful At times, however, some of the 
measures to be emploved are of ralue It is of cour«e evident that stimu 
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lation of tlie renal function will undoubtedly aid in ridding the bodv of 
pomn In choosinj, a diuntic tt limild he rcineinlx;red that water !« 
the Ix-St diuretic knoMn It bIiomW be given in largt volumes from four 
to eipht liters m t\\ent\ four hour* if mivumim bincficul results are 
to be reilized Ilvpodcrmjc injection of 0 1) per cent solution of soduira 
chlorid repeatedh given in liter quintitiea will also increase nriinrv 
excretion Intrnenous infusion of the amc solution may at times he 
cniplovcd \ciie3eetion iniv he of value m some tv pcs of poi'oniuj, but 
the blood drawm (up to a liter) should be replaced immcdiiteh In jiu 
tipi'll or double volume of isotonic salt solution 

Another class of antidotes is the so-called group teniied phvaiological 
antidotes or plusiological antagonists The c antidotes do not rcalh 
nullify the eflicta of pii»ons, thev mertlv mi b the swnptouw produced 
They arc cmplovcd only again&t absorlsd poi o«s ind tend to combat 
the symptoms produced h' arousiti^ the opposite action In this vv-iy they 
somctuucs are of value lu catrvin^ the patient over a critical pi nod and 
aid in convening life Njine of the phvsiological atitsponisms are atropin 
to pilot arpin catfcin to morphui, strvcbtiiii to mcotin, clilomi to strychnin 
atropm to morphui, chloroform to strvcUnin etc 

STtoptomatie lYeatmsnt — In most cists of poisoning, svmptnms pro* 
duced bv the ahsorlicd poison arc the most dangerous and the o should 
reeeivt attention from the lNp.iiiuing of the treatment One of the hrst 
funotioiis to fail is the rospintion Treatment to sustain respiration 
should not be dclivod until respiration Ins actiiallv ccs I'd but reflex 
stimulation of the rcspintory center should 1*0 begun as «oon as nnv en 
deuce is givin of the wialtening of nspmlion Tor this purpo e use 
uiiv Ik nude of irhniitioii of aiiimouu water or smelling alts or ad 
ministratinji of aromatic spirits of nnunouia (half a tcaspoonfnl in a 
glass of water), whipping with wet towcU mustiid plasters etc. Or if 
desired ap nts to act directly upon the respintion may be einploved such 
as hot coffee, atropm (0 OOl gram) or strychnin (0 002 gram) If none 
of these mcasiirts is effectual nrtitinal rtspinition should l>e practiced in a 
inaiiiif'r to avoid mjurv to the lungs 

lu eertnm tijics of ssplivxiating gns such ns CO oxvpcn inhalation 
alone or inhalation of oxygon wiUi small percentaciv of COj ninv be of 
benetit 

In attempting to stiimiiato tin pm«onoil heart mtraienous infusion of 
isotonic salt solution alone or with the addition of epmephrin (1 100 000) 
mvv Ik- of V due Ddntatioii of tlic heart miv Ik* rlieved b\ Miieseetion 
The patient should Ik kept quiitlv in he'd cooling prciciitcd b\ npplici 
tion of heat pain rontrolletl b> anidvne« coimilsions counteracted by 
chloroform and ootn-v eomlmlcd bv stimulants sueU as coffee or atropm 
lor i>oisnniiig cases the following suggestion bv bollioann is higlilv 

rceoDimciided 



164 PHINCIPLES 01 roXICOLOG\ 

Administration of Antidotes — ^/V« antidote neutralizes the action 
of a poison either changing its physical state or its chemical composi 
tion, thercb} prcaentiug its action or retarding its absorption Since the 
compounds formed In administration of antidotes may be onl\ slightly lc«3 
to^ic than the original poison or mnj become poisonous ba remaining in 
the stomach, the guing of antidotes should be combined ivith lavage or 
the ndmimstratioii of emetics If lavage is practiced, the antidotes mav 
be added to the wash water if emetics arc used, antidotes ma^ be nd 
ministered between tlie intervals of vomiting In general antidotes should 
be given repoatedh at short intervals In the selection of an antidote care 
should be exercised that it bo aa hnnnlcas ns possible and tint the siibstauce 
resulting from its action is pricticallv inert at least tcmporanlv 

homo antidotes, like raw og^ , acacia milk, lioilcd starch or flour, which 
mav bo given in quantities as desired, act either bv combining vritli the 
poison to form an insoluble compound — for example, eggs in the ease ol 
metal', osptciallv nicrcun — orb) emoloping the poison temporariK man 
impciictrablo mcnihrano, hence loascnuij, absorption, nccompli«hcd in part 
bv delajiug the exit from the stomach In the ca«e of irritant poisons 
these nntidote& ulao tend to nllav inflammation 

One of the most vaUnbk antidotes is tninnn which acts us a prccipitnt 
iiig agent Dus mav be tmplojcd in the form of very strong hot tci 
winch mav he given ad libitum Alevliol diminishes its cfficicnev since 
the precipitates formed arc, for the most part, soluble in alcohol Ihc 
following antidotes will be found useful ngaiiist «pocific poi ons Ulaloidal 
poisons — fifteen drops of tincture of lodin m linlf a glass of water 
Panuni— either sodium sulphate (Glauber’s salt) or magnosmm sulphite 
(Epsom salt) Oxalates — e dcimii, either in the form of chalk, hmewatcr, 
or whiting PAosp/ion/^— -copper sulplmte or old turpentine ^Icit^s — 
weak alkalis, such as chalk, baking sod i, soap burnt magnesia /IMahs — 
weak acids, such as vinegtr or lemon juitt Alkaloids glucosids and 
phosphorus — antidotes for these poisons are oxidizing agents which tend 
to oxidize and lienee to nullify the action of the poison Potassium per 
mangauate, about two grains of the ciystnls m a glass of water, rcpeatcdl) 
given if vomiting occurs or at least a liter of a 0 0 * per cent solution 
In no case should any nndissolvod crvstals be administered lor hydro 
cyanic acid poisoning potassium permanganate, hydrogen pcroxid or 
sodium thiosulphate mav be emploved 

In treatment of poisoning the hvpodcnnic administration of anti 
dotes IS sometimes useful thus for hydrocyanic poisoning sodium thio- 
sulphate mav he craploved and sodium carbonate may be injected to 
counteract the action of acids After poisons have had opportuiiitv for 
absorption attempts to liastcn elimination are sometimes made The re- 
sults have not been highly anectssful At times, however, some of the 
measures to be employed are of value It is, of course, evident that stimu 
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strated even on microscopic i^anunation, for it affords an opportunitv 
to determine whether death can he ascriLcd to natural causes In the 
event that the organs and tissues reveal no pathological aspects, suspicion 
of poisoning is even more firmly established 
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'Antidotes for First Aid — ^Eier> pli^sician should keep the 
following antidotes together m a special satchel (‘Antidote Bag’) so that 
they cm be readih transported The dose should ht written on each 
container Am^l nitrite pearls, apormorphm tablets, 2 mg , atropiii 
tablets, 1 mg , enffem sodium henzoite, chloroform, cocam Ii^drochlorid 
tablets, 0 01 gni , tmeture of lodin, copper sulphate, powdered, hme 
water, magnesia, calcined, potassium permangauate, 1 per cent solution 
(to be diluted twollt^ times), sodium sulphate, spiritus ammoniu ato- 
inaticus, str\climn sulphate tablets, 2 mg , whisky , aleo a hjpodermic 
siniigt m good order, aud a stomach tube %vith funnel Tbc following 
■should be demanded at the house of the patient boiled water, coffee 
(strong, hot, and black), eggs, hot water baga, milk, mustard, salad 
oil, salt, soap, starch, boiled, tea, \megar” 

In criminal cases of poisomug the physician should carefully note and 
record the sj-mptoms observed and take posacssiou of anv suspected sub- 
stances such as medicine, food, drink, aud he should nl&o preserve romitus, 
urine and feces In the event of an nutopsv whore a chemical analysis 
13 anticipated it is desirable that the chemist be present In this wa> 
much more svtisfactor^ correlation ma^ be obtained in tracing the origiu 
of the organs than if thov arc deliver^ to the chemist b) tbc ph^sicinu 
Moreover, tbc chemist will also he able to tcstifv that the vessels contain 
lug the oigviis and tissues arc chemically clean 

In mnuj instances it is deemed sulfacicnt to csamiuc the stomach and 
intestines for the presence of poisous This, however, is not adequate 
practice lu addition to the tissues mcutioucd, portions of all the pnn 
tipal oroUDS, including the brain, cord and urine of bladder, should bi- 
Secured, especially if the nature of the poison is unknown In the event 
that a quantitative estimation of the poison is culled for, the total weifilits 
of the organs selected should be determined The various organs and 
tissues should be preserved in separate vea<iela without addition of auti 
stptics aud the chemical csaminntioii should be begun us soon as po 
siblt after the autopsy, although in most instances poisous do not rapidly 
disappear from the body after death On the other hand, poi&ons that 
are gaseous or readily volatilized may disappear very rapidly after diath 
ihe autopsy itself may not reveal the ciuse of death Indeed, in most 
cases of death by poisoning, tho autopsy fails to show the cvusc of death 
In this event cliemieal examination is relied upon to furnish tbc proof 
At times even this fails, for the poison may have been largely eliinmattd 
and exist iii any particular oigan m quuitities too small to be detected 
by present-day methods or it miv be a poiion for which there is no 
specific chemical test In most instances, however, the chemical examina 
tion may he relied upon to give the desired information 

Tlvo autopsv 13 of great value in suspected poiaou cases, aUhoUph uo 
evidences of poisonous action on the organs and tissues can be demon 
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strated even on microscopic examination, for it affords an opportunity 
to determine whether death can be ascribed to natural causes In the 
event that the organs and tissues reveal no pathological aspects suspicion 
of poisoning is even more hrmly establi bed 
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TIIF PRINCIPLFS OF MEDICAL CLIMATOLOOT 
IlENr\ SrWALT, 

Scope of the Subject — In its pbjsicnl aspect’, climnfc is dctcrmincil 
bj the* facts of mcteorologv, or science of the atmosphere, and this in 
turn 13 inseparable from physiography, uhich pcrtiiiis to the structure of 
the eartli, and the distribution of lU various features According to 
Ilnnn, ‘ by clmntc \\g me in the sum total of the meteorological phenomena 
that characterize the a^cragc condition of the atmosphere at an\ one 
place on the earth’s surface Hint which wo call weather is only ono 
phase 111 the succession of phenomena whose complete cycle, recurring 
with greater or less umformit\, every \car, constitutes the climate of 
an\ locality Cltmale is the sum total of the ueather as usually cs 
penenecd during a longer or shorter period of time at nn\ given season ’ 
But in ordinary usage the word cUmale inevitably suggests a rcla 
tion between the phvsical conditions of earth, air, and wafer to bo found 
in any phee, and the sensations and activities of man 

The vital relations of tlic phvsical elements of climate are well illus 
trated m the distrihiition of the various forms of animal and plant life 
Man himself, through Lis nbilit> to mnhc fire and clothing and to com 
mand food, has been able to adapt himself to the widest ettremes of 
climatic conditions 

■Wlicn a plant or an animal lloiinslica m a given locality, its orgins 
and functions are said to ho adapted to the conditions there found To 
a great extent such forms, or tlitir descendants, may ho brought, by grad 
ual change, to live in a totally different environment 

This adaptnbiUtv of living bciiuri to widely different external con 
dition«, through which forces which were once destructive become again 
conservative of life, depends upon a physiological reaction of the living 
organism to the influences acting on it The ph\aiologKal reaction of 
protoplasm to internal and external agencies determines the nature, the 
distribution, and the evolution of all forma of life 

As v\o view the races of men in their habitats, from the poles to the 
equator, it is obvious that the difTcrcnccs lietwecn them are more or less 
dependent upon adjustment to their various environments Tins ad 
1G8 
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justmcnt involves not onl^ tlie CTtcrnals of clothing, the struggle for food 
and the general habits of life, but strikes into social and moral relations 
and results in anatomical differences at least of form and color What 
may be called jiliysiologxcal climatology seeks to determine what are the 
vital reactions esptcially evoked in various climates what functions of 
the bodj are specihcallj stimuHted or «oothed and wbat may be the 
effect, on the organism as a whole of anv detinite climate Human history 
IS still too brief to enable ua to certify whether limitations cf physiolog 
ica\ adaptation rigidly restrict the geographical distribution of a given 
race of men without fundamental change in their ethnographic cliaracters 
Caucasian peoples are rapidly claiming the whole earth, and it is a mat 
ter of urgent moment to learn the natural adaptations they must acquire 
to lonserv e best their preeminence omler new conditions 

Until recently the problem of physiologic adaptation to climate has 
been inextricably confused with the incidental effects on man of the 
climatic distribution of patho^jenic micruorganisms While the white 
man has acquired a certain decree of immunity against the infections 
common to temperate zones he is so susceptible to the disease provokin* 
organisms teeming in the tropics that no fair opportunity has been al 
lowed for his normal development in such r^ous The mi^ritions of 
the white race have been limited by ibe geographical distribution of 
patliogenic protozoa, and of certain insects which serve as their inter 
mediate hosts 

The extraordinarv demonstration m Cuba the Philippines and the 
Canal Zone that the infections winch hid threatened the lives of strangers 
m tho«o regions are rigidlv under control of Sanitan Art for the hr t 
time gives the immigrant opportunity to adjust himself to tropical eon 
ditinns Enough has already l>cen learned throu,^h the health reports 
from such localities to make it probable that morbiditv and mortalitv 
among hcalthv adults at least are uot essentially increased or acculerafed 
In residence in tropical climate^ CIcmow sivs Many — almost 
the majoriti — of the ordinary infective fevers are moat prevalent in 
the cool and not the warm season of the vear’ In temperate diraatps 
tho transmisaion of the most important infections depends more or less 
upon the intimacy of contact between the aick and the well and the 
application of hygiene involves a rCoUlation of sociologic relations 

Millie these vievvs of climatologv bave a broad biaring on ethnogeny 
and eugenics interest is especially ronterntd with the influence of climate 
upon the sick man or as an environment antagonizing the inception of 
disease \s the welfare of the hnman bcin„ in bis conflict with disease 
depends in genera! on phvsiologicil reactions which lead to development 
of compensations adapt itions or antidotes within the organism it is 
obvious that the study of mrdical no less thin phytiological cltmnMogg 
has to do with vital reactions to climatic conditions 
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The first step ‘<hould afford i comproliciisue Mctt of the phjsical 
elements of climate and the results of their combinations in actual climates 
Then sliould follon nn account of oLscnations and experiments uiion the 
physiological reactions of normal beings to the physical conditions of 
climate, singly and combined Finalh, consideration should be gnen to 
the naturil distribution of disei^cs and to tbo effect of climates and 
climatic factors in conserving or antagonizing the fortes of the human 
organism in its stniggle vvith discnse Ifcdical climatology must auto- 
matically slirink with the development of specific therapeutics and pre- 
ventive medicine 

It IS important to realize that, while imn moves and breathes in a 
gaseous atmosphere, the protopl'ismic vnita of which he is constructed 
are batlied in lymph which foima lus true iiitenial environment, the con 
staney of whose composition >s fni moic important to normal life than is 
that of the circumambient nir 

^\hcn the nonnal alKahnitv of the hlooil suffers a reduction (Iicrc is 
immediate pin Biological reaction and the disturbance may be *0 profound 
ns to dcstrov life Hus condition of “acidosis” is the result of obscure 
and probibh diverse causes It is desired here to express the suspicion 
tlint the phvsiologicil rcUtions of climife aro largely ntliicvcd through 
n modification of metabolism, one of tlic results of vvhicli is nn altera 
tion of the titnl alkali balance of the blood Siiiuhr results jnnv follow 
stimuli as widely different as diet and psythic emotion It is quifo 
possible that physiological effects which we attribute to climatic change 
arc often directly mediated through such plasma thniigcs ns have been 
indicated 


M£T£OBOLOOICAL CLIMATOLOGY 

Climates owe their charictcrs fo the fpnntitativc relations of certain 
phvsical elements the principal of wliicli are (1) temperature, (2) ntmoa 
phtno moisture or liumiditv , (3) atmospheric movements or winds, 
(4) soil, (5) water, (6) light, (7) electricity As will shortlv bo seen, 
various other relations aro of salient i/nportancc These are latitude, 
tho geographical distribution of land and witcr, ocean currents, the 
existence of mountain chains and elevation above the sea insolation, and 
atmospheric composition, including impurities Various factom of climate 
may have a different relative importance, according ns they are viewed 
as agents affecting the physicil conditions of the earth, or the welfare of 
forms of life upon it Tho biologic importance of direct wsohtion and 
of winds far outweighs the phvsical influence of these factors 

Temperature — Probably the most important single factor of climate 
IS iemperaiure With tho sun verticil over the equator, a beam of energv 
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which co\ers n unit area of the cirth would be Jistnbiited o^er a pro 
gressneH Hrger surface if defleeti d ibhquelj toward the poles It is said 
that the amount ot solar emr^ tilling upon a gi't-ii area along ant 
meridian at nnddu a itkn appro^imiteh as the cosme of the latitude 
It'S heat therefore, deseends upon i tiaen area of the earth with increas 
mg obhquitj of the riis iloreover a the shell of atmosphere em eloping 
the earth hi<» through its watv,i\ content power of absorbing heat it is 
obiiDus that ohliquo rats, which pursue i longer atinosplionc path are 
robbed of tbeir heating power Three conditions determine the insolation 
or amount of «olar energi receiicd it ant place 

1 Tlie obliquitt of the rats according to which less heat falls upon 
a git en surface obliqmtt increases wiUi latitude 

2 The relative length of da> and night The ratio of day to night 
increases with latitude m summer As pointed out hj L iloon 

the rapidly increasing h ngth nt the dat toward tlic poles during summer 
soon more than compensates for tbo decreasing angle at which the solar 
ravs strike the eirth so tliat durin^ summer the insolation is actuallv 
mire abundant at the polos than at the equator 

S The absorption of solar cncr^i l» the air In dust free air the 
absorption of best depends upon the presence of contained watery vapoi 
carbon dioxid and ozone There is reason to belies e that m the upper 
atmosphert abote elcten kilometers the amount of ozone is appreciable 
and constant itli increasing obliquity of the ravs more air is traversed 
and more heat absorbed Wnterv vapor and esrbon dioTid have a specific 
absorptive power for the longer ravs of tlie spectrum 
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Although the earth is actuallv nearer to the sun in the winter of the 
uorthom hemi'iibere than m the summer the greater relative oLliqmtv of 
the rays during the fonner season is the chief cause of its cold In the 
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iintolo'jic and ph\aiolOcic relutious llie ntmospliorc ilwajs contains 
more or k'^s vnpor Tht nmonut of \ipor winch it cm coiitaiu 

without condciisitiou into liquid pirticks iiiorci^cs with the temperatun. 
A definite weight of water when evaporated will siturate a definite cubic 
space at a definite tcinjKratiirL llio iimonnt of vnpor thus siistainid 
IS nearly inditToront to tho gists already present If tho temperature of 
a satiiritcd spice be lowered, pirt of tho vapor will be condensed If 
tho tompcrntim rises, nion. vapor can he siistuncd The following table 
rtprcscnts the innximai quantity of water that cm exist as vapor in a 
cubic foot of space at v arious temper itures 
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The actual amount of vapor eontaintd in n given volnmo determines 
the flhsofufe humidity Ihis, ns just seen, has a maximum which incrca ts 
with tho tempemtuu The ratio of the amount of vapor uctnnllj present 
to that iicctssar) to sntnralt tho space at a given toinpvrutiiro is known 
as the reUtiie humidity 

Ihus, if It nquircs ten griiiis of vapor to satiirnto a cubic foot of 
air at a given temperature, and but seven j,rauis arc netuallj present, the 
relative hiiraiditj is 70 per cent. Tho amount of vnpor remaining the 
sime, the relntivo Inimiditj falls ns (ho (« luiwuitim rises, and vice versa 
These relations gun tlieir importance from tho fuel tlint tho rate and 
amount of cvaporition from a surface depend Inrgolj upon tho capicitv 
of the air for ubsorbnij, moisture 

Tho lower tho ixlativo Imniidity the more powerful is the evnporatme: 
force A knowledge of the absolute humidity of the air is sufficient for 
the purposes of tho phjsicist, but the rclntivi, hiimiditv expresses condi 
tioiis of more, plivsiologital iinportniice Air at lii^^h tfinperiturcs tail 
be “very dr^,’ and still eoiitam inoro moisture, than cool air wlneh is 
“\cr^ clamp” 

llio ntmospbcrie Immidity is dttcrinintd by the psi/chrumeter which 
consists of a pnir of thermometers, tbo bulb of one of wlndi is covered 
witli muslm moistened with water Iho mercury of the “wet bulb’ in 
stniraent stands at a lower level than that of the “drv bulb ’ to an extent 
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df-termmcd bv the rate of evaporation from the moist muslin The read 
mgs of the wet bulb are ihougjit to rcpn, ent tho "«e.nsible or physio 
logical temperatures more nearlj than those of the drv bulb The action 
of wind greatly accelerates evaporation a low degree of humidity which 
might be eomfortahle m the still air of a room would be disigreeablc in 
the moving air of the open Some obserrers prefer to consider, not the 
relative humiditj, but its complement, the ‘saturation deficit, which is 
the percentage of vapor which the air lachs for its saturation The drj 
ing power of the. air is determined b> the percentage of watery vapor 
which IS needed to saturate it Thus at 30” C (**0 F ), with relative 
humiditj 80 per cent, the amount of water that can still be taken up 
18 about the «amc as when tlie air temperature is 10” C (00 F ) and 
Its relative humiditv onl} ^0 p*-r cent 

In cbaHoing from tlie liquid to the gawus form water absorbs a 
great amount of heat rendering it latent and insensible to the thermometer 
This heat of vaporization is taken from tho nir and e«pociall> the sur 
face, from which tva[>oration occurs WTicn the vapor is condenaod bv 
falling temperature, its latent heat is retunicJ to the air, and the cooling 
bv that extent is checked The dew point is the temperature at which 
upor IS condensed upon sarfacea chilled by rodiation below the satura 
tion temperature of the air 

Tho absolute humidity of anv region depends, in general upon the 
extent of water surface, including Uic moisture of vegetation exposed 
to evaporation It vanes but slowly from tunc to time The relative 
humidity, on the other hand rises and falls rapidh inversely with the 
temperature It is higher in tho morning than in the afternoon Tho 
capacity of tho air to bold moisture rises with tho temperature. Tho 
rate of evaporation decreases with the ri o of relative humidity but in 
creases with the temperature of the moist surface and especially with 
wind movement which removes the humid laver ot air in contact with it 
Evaporation i increased in high altitudes both because of tlie lowered 
barometric pressure and bv mson of the low per cent of moisture in 
tho air As the amount of water which the air cm hold depends ipon 
the tempi rature of the latter and as the temperature rapidly diminishes 
with altitude it follows that most of the vapor is confined to the lower 
lavers of the atmosphere About half the watery vapor lic« below the 
level of 6 oOO feet and iiino-tentlis below 21,300 feet of altitude (Ilann) 
Tho intricate and profound relations of heat and moisture to pbv siological 
functions will bo dwelt upon lu x subsequent section Thev largely icgu 
1 to both tho mctaboliam of the bodv and its souse of well liciDg 

Poiti 13 due to the condensation of the vapor of the atmosphere when 
it 13 chilled to the dew point. The tinv droplets thus formed coalesce 
to a greater or 3c<s ertent hi fore thev fall Solid particles suspended in 
the air under ordinary conditions serve as condensation centers for tho 
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rnm drop*! It is ■siid tint m satiirrled, dust free nir conden«atioti may 
bcg;in ou suspended ions 

Rain washes and purifies the nir and becomes of great hygienic im 
portincc to the atmospheres of lai^ cities Ram is more abundant m 
warm than in cold countries, and in regions where large surfaces of water 
are c^po cd to ciaporation, pitnided the conditions for sudden chilling 
in the upper air irc pre ent, as on wmdw ltd shores and ni hill di tricfs 
AIoi«ture laden air, on striking a range of mountains, is deflected upward, 
aud, being cooled, is apt to precipitate its moisture ns rain on the wind 
ward side 

Winds — The thief cm e of wind is ait unequal heiting of the air 
Air expands or contracts hy 1/491 of its rolnnie for cweri decree Fahren 
licit of riMDj, or falliiio tcmjieritnrc Warm iir is specificillv lighter 
than cold iir, and when masses of air at differtiit tenipcrntiirLS art con 
tiguous, they move down or up with aolotities detennincd b\ the differ 
tJico of densities The foundation of wind on temperature is simple in 
eyplauation, but fundamental in importance 

A patch of sanda soil gets hotter under the sun than a surrounding 
surfice of clay The superior radiation from the smd heats the air 
ju«t abo'e it, and the lioattd nir ri es as if in a chimiua, the toolcr sur 
rounding air continually prc'^sing m and replacing it at the surface, to 
ho warmed in turn The column of expandtd air, on reaching n greater 
or less height, flows ovtr upon the surrounding bed of cooler atmosphere 
Wind is the movement netc^sara to the rc toration of equilibrium of 
density throughout the atmosphere As aqmous Mpor is specifically 
lighter than either o^agen or nitrogen, a gatu \olumo of moist air is 
lighter than that of dri air at the same pressuro and temperature Hu 
midity is, therefore, a cause of winds. Y iiids are classified as perma 
nent, periodic, aud non periodic. ‘To the permanent winds belong the 
trade winds, tbe antitrades, and tlio prcraihiig wtsterlies of higli lati 
tildes, to the periodic winds belong monsoons, land and =ea brecris, moim 
tain aud > alley breezes to the nonperiodic winds belong the high winds 
that accompaua cyclones aud anticyclones, including the hurricane of the 
Yest Indies, the taplioon of the Cliina ^is, the sminom of Arabia and 
Vfrica, tbe sirocco of Italy, the fohn winds of the Alps, the clunook 
winds of the northwe&tern part of the Hinted Stitcs, the mistral of Eu 
rope, the Texas northers, the blizzards and the hot winds of our western 
plams, tornadoes, the thunderstorm gusts, whirlwinds, and main others’ 
In this article only the general features of the subjects can be discussed 

Warmed air n&cs as it expands and cooled air dc«etnds as it con 
tracts The contrast between currents of different temperatures is par 
ticularly obaious where they nrt, confined, ns among the slopes and val 
leys of a mountainous region Uniform terrestrial wind inoiements 
largely depend upon the heating of the air in equatorial regions. A 
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vertical motion is tlius gi\en. to the medium and the air heiug heaped up 
in the higher altitude’, flows off north and south to about latitude 30°, 
where, hai ing becumt denser than tJie supporting medium it descends to a 
greater or less extent m n vertical direction Air currents on the sur 
faco of the earth hue, of coiirsie the reverse direction to those alwve 
The dense air of the polar cinles flows eqiutonvard until it meets the 
'Urface currents moMiig poleward when it ascends icrticalh to be dis 
tnbuted again according to the relative densities As Phillips puts it 
The final re ult would he surface winds on the equatorial sides of 
latitude 30 toward the Cfjuator and on the polar sides toward the poles 
surface winds within the polir circles toward (he equator regions of 
variable winds and calms at the equator latitude 30 and the polar 
circlts The ( irculation however would stiU be along meridians These 
idial relations are somewliit chansjed hv the axial rotation of the earth 
As the actual velocity of rotition on a mcndim increases from pile to 
equator a mass of air moving southward is in the oortheni hemisphere 
left behind its appropnatc meridian au<l becomes directed ’outWest 
The result of this motion is seen in a deflection of meridianal currents 
so that in the northern hemisphere mrth winds become northeast and 
siuth winds become southwest in dirt<tion In the southern hemisphere 
the deflections would be coraplcmontar) 

The BCKalled trade winds of lo'vrr middle latitudes have their ex 
planation in such rotational deflections of meridianal currents Such re- 
lations hold well over the oceins but tbi modification of temperature con 
ditious over continental areas and cspeeiallv the obstructno and cooling 
mfliienco of moiiutsin ranges complicate the actual w ind mov cments 

The ordtrlj connection between temperature and wind is familiar in 
the daiij land and sea breeats on the coast line of anv large body of water 
The specific heat of Ivnd and water being al>out as 1 to 4, the land is 
rapidlj hexUd lu the daj twno and the air eTp\ndin„ above il flows sea 
■ward in tbo upper ngious The cooler air over the water tabes the re- 
verse diriction along the surfice thus giving rise to tlic tempering sea 
breeze of a summer s dav At m^t the land rapidlv loses heat by radia 
tion and the air above it becomes more condensed than that above the 
water The result is a noetiimil land breeze which la'ts until temperature 
equilibrium is again reacheel 

Cyclones and Inlicyclones — Punng summer the excessive heating 
of continental anas leads to the gcnerition of upward air currents manv 
hundreds of miles in diameter The lowc t barometric pressure under 
such an expanse of upward motion is about at its center The den er 
surrounding atmo’phire flows in from all directions along the surface 
toward the point of lowt^t pro sure The actual direction of wind move- 
ment, however is not radial toward the ‘low center, but, following the 
law of meridianal motions, the currents m the northern hemisphere take 
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ram drops It is s\iil tbit m siturated, dust free air condensation may 
bcjin on suspended ions 

Pam Misbes and purifies the nr and becomes of great bagienic im 
portance to tbe atmospheres of large cities Kam is more abundant in 
warm than in cold countries, and in regions ivhere large surfaces of water 
arc exposed to eiaporation pro\idcd the conditions for sudden clullmg 
in tbe upper air aie present, as on ivindwird shores and in hill di tricts 
Jlcisture laden air on striking a range of mountains, is deflected upward, 
and, being cooled, is apt to precipitate its moisture as rim on the wind 
ward side 

Winds — The thief emst of wind i» an unequal licalin„ of the air 
Air expands or contracts by J/491 of its \oliime for everv degree Faliren 
belt of tisiiIq or falling temperature Warm air is specifically lighter 
than cold air, and when masses of air at different temperatures an con 
tigitott^, tlicv move down or up with \eJocifies determined bv ilic differ 
oneo of densities The foundation of wind on temperature is simple in 
explanation, but fundamental in import ince 

A patch of «andy «oil gets hotter under the sun than a surrounding 
surface of clay The superior radiation from the sand licats the air 
]U8t aboac it, and the heated air ri'es as if in a chnniiea, the cooler siir 
rounding air continually pressing in and replacing it at the surfatc, to 
bo warmed in turn The column of expanded air, on reaching a greater 
or leas height, flows over upon the «urroundnig bed of cooler atmoapbero 
\\ ind IS the moaemeut necessary to the restoration of equilibrium of 
density throughout the atmosphere As aqueous aapor is specifically 
lighter than either oxygen or nitrogen, a giien aoluroe of moist air is 
lighter than that of dr> air at the same pressure and tempenture Hu 
midity 18 , therefore, a cause of winds ^ inds are classified as pornia 
nent, periodic and nonperiodic. ‘To tho pciroaneut avinds belong tho 
trade winds the antitrades, and tlio prevailing westerlies of high lati 
tudes, to the periodic winds belong monsoons, land and sea breezes, moun 
tun and valley breezes, to the nonperiodic winds belong the high winds 
that accompany cyclones and anticvdones including the hurricane of the 
We«t Indies, the tvphoon of the China Seas, the simoom of Arabia and 
Africa, the sirocco of Italy, the fyha winds of tJie Alps, the chinook 
winds of the iiorthwcsttrn pirt of the United States, the mistral of Eu 
rope, the Texas nortliers, the blizzards, and the hot winds of our western 
plans, tornadoes the thunderstorm gnsts, whirlwinds, and main others” 
In this article only the general features of the subjects can be disCUssed 

Warmed air rises as it expands and tooled air descends as it con 
tracts The contrast between currents of different temperatures is par 
ticularlj obvious where they ire confined, as among the slopes and val 
leys of a mountainous region Uniform terrestrial wind movements 
largely depend upon the heating of the air in equatorial regions A 
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vertical motiou is thus given to the medinm and the air being heaped up 
in the higher altitudes flows off north and south to about latitude 30 , 
wiiere liai ing bctonie denser than the supportio^ incdnun it descends to a 
greater or less extent m a \ertical direction iir currents on the sur 
face of the earth have, of cour e the n.vcr c direction to those above 
The dense air of the polir einles flows equatons ird until it meets the 
surface currrnts moiing poleward when it ascends lerticallv to be dis 
tnbuted again according to the relatiie densities As Phillips puts it 
The final result would be surface winds on tlie equatorial sides of 
Utitudo 30 toward the equator and on the pilar sides toward the poles 
surf ice winds within the polir circles toward the equator rc,,ions of 
\arnLle winds and calms at the equator latitude 30 , and the polar 
cireks The circulation however would still be along meridians ’ These 
ideal relations are simewhat changed b> the axul rotation of the earth 
As the actual aelocitj of lotation on a mcndian increases from pole to 
equator, a mass of air moving southward is m the northern hemisphere 
left bcliind its appropriate meridian and becomes dmeted soutWest 
The result of this motion n. «etu in a deflection of meridional currents 
so that in the northern hennsphero nirth winds become northeist, and 
south winds become southwest m dmction In the onthein hemisphere 
the deflections would be compleincntarv 

The so-callcd (raJ^ itinJs of lowir middle latitudes have their ex 
planation m such rotational deflections of mcridianal cumnts Such re- 
lations hold well over the oce ms, but (h<» moJi/icatioa of temperature con 
ditions over continental areas and espocialK the obstructive and cooling 
iniluenco of tnountam ranges eomplicite the actual wind moaenients 

The orderly connection between temperature and wind is familiar in 
the dailj land and k i breezes on tlie co ist line of anv large body of water 
The specific heat of land and water Wing about as 1 to 4 the land is 
rapiillj heated m the daj time and the nr expanding above it flows sea 
ward 111 the upper regions Tlic eookr air over the watir tabes the re- 
verse direction along the surface, thus gmng n«o to tlie tempering sei 
hrecze of a summer s daj At ni^t the. laud rapidly loses heat bj radia 
tion and the air above it becomes more cindon ed than that above the 
water The result is s nocturnal land bncTt which lasts until temperature 
equilibrium is again reached 

Ci/clones and Anlicyclones — During summer the excessive heating 
of continent'll yress leads to the gsneiatwHi of upward air cuTronts many 
hundreds of miles m diameter The lowt t birometric pressure under 
such an expm e of upyyard motion is about at its center Tlio din er 
surrouDding afmo phere flyyvs m from all directions along the “lurfacc 
toward the point of lowest pressure The actual direction of yvind move- 
ment, however, is not riJul toward the low center but, following the 
law of mcridianal motions thi currents in the northern hemisphere take 
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a circular direction opposite to that of the hands of a watch Such a 
sjstem of wind movement is known in lueteorologj as a cyclone Con 
versely, when a column of iir becomes heavier than the atmosphere m 
general, as commonlj happens over continents m winter, the denser air 
moves vertieallj downward and passes outward along the surface from 
this center of high barometric pressure For obv lous reasons, the direc- 
tion of wind motion m such a case is, in the northern hemisphere, like 
that of the hands of a watch Such a system of wind movement is known 
ns an anticyclone The pliv Biological effect of the cold, dry, pure air 
thus broUc,ht to the surface is one of invigoration The reader is referred 
again to thf comproheusive work of Moore for a graphic account of the 
meteorological beannga of this subject ilids are of verj great irapor 
tance m medicil cliniatologj Thej maj furnish in turn the most grate- 
ful relief from the depressing effects of heat and moisture, or render aa 
otherwise enjojable climate unbearably rigorous 

Altitude- — The factors of climate are more or less modified with 
elevation above sea level The weight of the atmosphere and, therefore, 
the barometric pressure decrease progressively m a vertifal direction from 
tho surface of the earth When the barometer reading at sea level is 
29 07 inches Hg, at an elevation of 5,000 feet it is about 2i 07 inches, 
and at 10 000 feet 20 dO inches The rate of fall decreases progressively 
In the first 1,000 feet of elevation the pressure is lowered bj 1 15 inches 
Hg, in the tenth 1,000 feet b> only 0 77 inch Hg Aetordiug to Boyles 
law, the volume of a gas vanes inversely with the pressure, the tempera 
turo remammg the same Therefore, the atmosphere is progressively 
rarefied with increasing altitude, the proportion of its constituents 
remains the same At an elevation of about 3 5 miles, or 18,480 feet, 
the pressure is reduced to about half that of sea level Permanent human 
habitations occur at altitudes approximating this (over 10,000 ftet m 
Thibet and Bolivia — Hano) As the weight compressing the air de- 

creases with elevation, air expands, and in expanding absorbs from the 
Surroundings heat which becomes latent because doing the work of evpan 
siom On returmng to a lower level this latent heat is given off again 
when the air reaches its original volume Dry air falls m temperature 
about 1® F for every 183 feet of elevation When the air is moist this 
relation is disturbed by the latent heat set free from condensing watery 
V apor Ov< r the equator continuous snows are found on mountains at an 
altitude of 18 000 feet The snow level north and south descends with 
increasing latitude and vanes with the season. Mountain tops are said 
to be cooler than the free air about flicm, though the rate of temperature 
decline is hss on mountain slopes than in tl« free air, and over elevated 
table lands the temperature decrei«!c is much more gradual The u. eful 
ness of these facts depends upon their adaptation to surface conditions at 
various elevation® 
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Watery vapor follows the law of expanding ga&es and decreases per 
volume of air with ascent, moreover, the amount held in solution is 
reduced bj the lowered tempenture (sec tihle page 174) 

Solid particles, w-hich form an adventitions but constant constituent 
of the atmosphere at low levels, decrease with ascent above the surface 
The air upon high mountain slopes has been found free from dust and 
bacteria The result of these conditions has more phssiological than 
phisi^al value \egetation is sharplv limited, owing to the falling tern 
perature on the slopes of hij,h mountains as shown bj the ‘ timber hue ’ 
winch is higher on southern than on northern exposures 

Pure, dry air is nearly diatbcrmanous bolid particles carbonic 
acid and espccialh water in suspension are the atmospheric elements 
chieflj capable of absorbing heat Wc Uicrtforc find that their reduction 
in elevated regions is manifested by increased intensity of insolation 
A surface capable of absorbing beat becomes excessively warm under the 
suns rays but, tho air being cold, a thermometer placed m the shade 
shows a low degree of temperature The beat absorbing constituents of 
the atmosphero also operate specibcally upon the less refrangible rajs of 
tho spectruns Therefore, solar heal and light are not oulv more intense 
in the clear Air of high altitudes, but the proportion of chemical ravs 
13 grister than at sen level 

The science of acrologj has achieved such rapid development that iii 
vestigators aro more and more coufidentiv using its data in the explanation 
of puzzling records of gcoli^ic events such as the glacial epochs 

\Vliile meteorology niaj be considered a parent of chmatologv their 
interdependence must he worked out empirically for every complex of 
conditions 

The present status of our knowledge is well set forth in the recent 
monograph of Humphreys He writes ‘The atmosphere is divisible 
into the stratosphere and tho trophosphere or the isothermal region 
(with a temperature of about minus C ) and the convective region 
or in other words that region in middle Ktitudea at and bevond about 
eleven kilometers above sea level where because of freedom from vertical 
convection ordinarv clouds never form and that other or turbulent 
stormy region brlow this level which is frequently swept by clouds and 
washed bj snow and ram 

Sod — The nature of the oil found in any locality is an important 
climatic factor Soils differ greatlv in their capacity for absorbing and 
radiating beat and for holding water hotimatinQ the capacitv for heat 
absorption and radiation of sjiidj limestone at 100 that of pure sand h 
O b that of various clajs varus from G7 to 77 while that of Ininuis is 
onlv 49 It has been found that a lajcr of sand half an inch or miro 
thick on marshv ground o increases its absorptive power that the radia 
tion at night suffices to prevent the freezing of crops that would otberwi'jc 
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suffer The greate t ringt of tempenturo is found ^\hcre the land has 
the greatest poivcr of absorption aud radiation, as over deserts The cha^ 
acter of the soil has e pccial iniportnitce in its relation to the absorption 
niid retiiition of water Sand absirbs water most readilv, hut allows it 
to percolate rapidh Thtrcfoit., a «mdv surface qiiicUv dries after a 
heavj ram, uule s underlaid bv an inipenious laver Ch' abnjrbs water 
with difficult\, and it up slowh Humus has oTtraordinarv capaeitr 
for absorbing water, which it tabes up «lowIa, but retains stroncl^ Damp 
soils art tho«c which ref iin or preae nt the percolation of water Cnltiva 
tiou of the ground greath eiiliances its cipacJta to store infer The 
atmo pherit hiimiditi \ iries with the nioi ture in the soil and the ten 
ptnturc relations of the nir appro ich m c<|ual degree tho e found over 
water surfaces. The reflecting powers of the groimd coaenng are of 
pln&iologital moment as avifiies od m the glare from sandi do erta on 
the one hand, or moimtam snow fields on the other 

Electricity — Flcctricif\ is a climatic factor of unknown value It is 
lid that the atmosphere i» u u dh piisitiiclr electrified with regard to the 
MTth, and that the open air is jyisitive to that avithm dwelling* Durint! 
run storms the air charge is said to become necatnc In tho dr\ oirof 
ileiated regions the hou c dweller is often pimfiilh reminded of his elec- 
tric {wtentinl hi the shock tbit follow his touch of i groundetl conductor 

There mav bo truth in the. popiihr coneopfjoii that ozone liis impor- 
tant climatological relations It is a powerful oxidizing and purifiing 
agent It is formed from oxigcii under the influence of electric dis 
charges produced ha mau^ and sanous metcorologic and telluric condi 
tions, or bv the action of iilfraaiolet rav In general, ifs presence in 
dieates the abaence of organic pollution, and is associated with a bracing 
physiological effect of the air 

In the presence of moisture and at o^dmar^ temperatures it quickl' 
reverts to ordinaiy oxvgen, but at \cr\ high altitude^ where the tempera 
ture IS about minus 55® C, it is supposed to be formed under iiUranolet 
radiation from the sun and its condition is far more stable 

Composition of the Atmosphere — Tho composition of the free air 
in different places is remarkably uniform. This is given for pure dr^ 
air hj Hoore in the following 
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Otter gasea, suet as krvpton neon, etc , wtict occur m small amounts 
are without known effect A small trace of ammonia important to plant 
life, IS said to be normally pn ent A most important and van ible con 
stitueiit 13 w iterj sapor which rini^ in amount from 3 pir tent of 
solume in the dampest rt »iom to n -vanishing proportion m the driest. 
The pcrcenti„p of the diffennt comiwuents of the atmosphere with the 
exception of the waterj vapor, as practicallj unchanged tj altitude 

Barometric Pressure — This is the s>um of tlio partial pressuics of 
all the gases in the atmosphere 'WbiU the total pressure is due to and 
measures the total weight of the air-tone BUpportiUi^ the mercurial tol 
wmn the partial pressures of the variows components of the ait do not 
exactlv measuri. their relat vo weights I qualitv httween partial pros 
«ures and weights would hold if the percentages of the gases presint re- 
mained constant throughout tit atmosphtres but when the percentve of 
anj substance decreases vviUi elevation, the pressure it exerts is correspond 
uigilj' greater thin its own weight ilius the pressure of water vapor 
at the surface of tlie earth as about six times its weight or sixfold what 
It would bo if the gisev were not present ” 

The atmospheric pressure at ea level in fair weathir is uaually rei> 
Tc«onted by a mercurial eohinin 7t>0 millimeters about 00 inches high 
The pressure dccrtiscs rcguliriv with iltitndc but its decline is affected 
by latitude, tinaperature and hnmiditv The barometne fall for eciuvl 
B cents becomes sli^htlv less with men asmg altitude Ivoughlv estimated 
the barometer falls 1 mm for cverv 12 meters ascent, or 1 inch for each 
329 yards above sea level 

Dust and Impurities m tbe Atmosphere — The hygienic rol itions of 
vtmn phene purity will be referred to Kter Except in tbe uninhibited 
regions of lu^h altitudes, and to a degree over the oceans dust particle* 
including mi(roorgaiii«m* are constmtlv suspended in the air Tin 
air of lar^jG titles invnrnbly shows bundreds of thousands of dust motes 
to the cubic centimeter, that of tbe village or town thousands and that 
of the open country at least hundreds ” Li^it striking upon the sus 
ponded dust particles is seittered m all directions They arc (he cliuf 
okrapnts in the diffusion of davlight In dust free air only objects would 
be Visible which were lUmninatcd b\ tlie direct ravs from the sun or 
those riflcctfil from visible surfiees TviidflU found in his experiments 
that the du‘-t most difficult to remove was combustible, and therefore com 
posed of organic matter 

Tlio color of the sky Ihc duration and colors of twilight are largclv 
determined by the optu il i diets of do t motes m tho unper air But 
dust owes its pirticular climitolojjitil inipottano to the fact that its 
particles serve as the erndinsvtion centers which swm to be ncci^ an to 
initiate tho fonnation of droplets of moisture which give rise to fog 
cloud rain, and snow 
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suffer The greatest range of tcmponture is found •wbcre the land has 
the greatest power of ah-Norption iiul ndiation, as oicr deserts The cha^ 
acter of the soil has especial importance m its relation to the absorption 
and retention of uater Sand ab orbs water most readiL, hut allows it 
to percolate rapidh Tlicrcfore, i siiid^ surface quickly dries after a 
beai\ ram, unle «3 underlaid b^ *111 imptriious la^er Ch^ ah^orhs water 
with difficult' , and gn cs it up slowli Humus has extraordmar' capaciU 
for absorbing water, which it takes up slow]', but retiins strong!' Damp 
soils are those which rttiin or prevent the percolation of water Cultiva 
tion of the ground grcatli enhances its cipicitv to store water The 
atmospheric humidit\ varies with the moisture m the “soil, and the ten 
peraturc relations of the air ipproidi in ojiial dej^ret tho c found over 
water surfaces The refloctiiij, powers of the giound covering are of 
phvsiolOaical moment, as witnes cd in the glare from sandv deserts on 
the one hand, or mountain snow fields on the otlier 

Electricity — i lectricitv is a climatic factor of unknown value It « 
aid that the atmosphere is usual]' positive]' electrified with regard to the 
cirth and that the open air 13 positive to that wifliin dwellings Dimni; 
run storms the airchirge is <ud to become n^itne In the dn airof 
'Itvvted regions the how c dweller is often pmifiilK reminded of Ins elec- 
tric potentnl bv tbo shook fhit follow his touch of a grounded conductor 

There mflv be truth in the populir conception that ozone has impor- 
tant climatologit il relations It is a powerful ovidizing and piinfvnig 
agent It is formed from ovvgtn under the influence of electric dia 
charges produced b\ man^ and \ mous meieorologie and telluric condi 
tions, or bv the action of ultraviolet ra^a In general, its presence m 
dicates the absence of organic pollution, and is associated with a hraciug 
phvsiological effect of the air 

In tlie presence of moisture and at ordinary temperatures it quicklj 
reverts to ordinary ovy^en , but at verv high altitudes where the tempom 
turo 18 about minus 55 " C, it is suppo cd to be formed under ultraviolet 
radiation from the sun and its condition is far more stable 

Composition of the Atmosph«re — Tbo composition of the free air 
m different places is remarkablv uniform. This is given for pure drv 
air by Moore m the following 
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PHYSIOLOGICAL AND MEDICAL CLIMATOLOGY 


The living organism respomls to its plijsical environment While 
eadi climatic factor has a preponderant effect upon one or another physio 
logical function, the fact that these functions arc interdependent and that 
climatic conditions varj more or less a a nlioic makes the study of phisio 
logn-al dimatolngv one of CTcecding complexity The ideal scientific 
pre cntation of the subject would denote the relations between climate and 
the living oreanisms in tlu form of an equation On one side would 
ho grouped the physical viriahlcs entering into the concept climate on 
the other side would stand the infinitely complex community of reacting 
cells of the body The Bcicncc of medical climatology must attempt to 
present the integral effects upon the second term of the equation of muta 
tions m the sariahloe of the first This underlying mithematual concep- 
tion of the subject is manifest in the actual examination bs the labora 
(orv worker of tlio physiologic effect of tiic chaoQC of individual climatic 
factors Moreover, the mathematic il point of \iew has definite practical 
value m that it reveals the futility of expecting a solution of the problem 
without a full knowledge of all the lariahlcs which enter into it 

The Physiological Reaction to External Temperature — Temperature 
18 biologically the mo«t dominant factor of climate Metabolism of In mg 
matter goes on withm a narrow ranct of body temperature Cold blooded 
animals whose diemical proces e m large measure nst and fall with 
external temperature liasc like plants, a goognphieal distribution strictly 
related to the thermal enyironiuent Warm blooded animals react to 
yariatimis of csternil temperature in mli a way that, in general metah- 
oliita with pToduclion of htat i» iticrea ed and lo=fs of heat decreased by 
external cold, while the reverse rtactioiis occur yvhen the external tem 
pcratiirc rists Bv these means a nculy constant body temperature is 
maintained under yvidc fluctuations of air temperature 

The heat of tlio body is due to kataboliam or the breaking doivn of 
complex into simpler chettncal compounds lu which process potential 
energy becomes Iiheritcd and kinetic The food is the fuel which sup 
plies the l>ody yvith all its energy and there is beheyed to be an exact 
equilitv between the energy estimated as bent lost to the food in the 
body and that set free m the vital proce« ea opposing the weight of the 
body to remain the same Therefore the body iii its metabolism is sub- 
ject to tbe law of the conaeraation of energy 


Ob eryationa on men confined in a calonineter show exactly how much 
energy estimated as heat is lost to the body under dtfftrent conditions 
in a gnen time It is obyions that to maintaiu the body unehanged it 
must receive m the food fit least as much energy ns it lo«ia in its ractab- 
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The Influence of Vegetation on Climate — Forests hare au importmt 
human interest m their efhcienc\ aa wind bnhes Radiation and eiap- 
oration aro increased oier \crdure-co\crcd areas and, therefore, the gen 
oral influence of \egctntion is to cool the soil The nierage humidity of 
the air of forests is several degrees nboie that of tlic open The gcnenl 
effect of siuh growths is to conserve uniforniitj of temperature and 
moisture and to oppose extremes Oiil^ a few 3 cars ago it was gencralh 
assumed that vegetation, and cspccinlh forostntion, had extreme impnr 
tnnee both m increasing ramfoll and in improving the capacity of the 
soil to absorb and retain water Deforestation has been ciiarp,ed with 
causing nridit} of once fertile regions on the oije hand, and with allow 
ing the rapid run off of excessive precipitation in disastrous floods on 
the other An uiiprcjiidicod anahsis of climatologic facts has led to the 
conviction that vegetation is onlv an effect and not a eniso of rainfall 
Numerous factors are involved m tlie proldem 

Professor Willis I Sfoort finds that “In New England, where de- 
forestation began earh m lustorv, the mean of the fluctuations m the 
ram curve is a stcadv rise simc 1830 np to a few jeirs ago, ami m the 
Ohio Vallcj, where the forest area has Uen greatly diminished, there is 
no decreiso of rainfall shown bv the average of the fliiotuationa of the 
curve” He concludes “PncipitUion controls forest ition, but foresta 
tion has little or no effect upon precipitation Iho run-off of our 
rivers IS not matt-rull^ affected bv niiv other factor than tlic precipitation 
Floods are not of greater fixqiicncv and longer duration than formcrlv ’ 
It appears that the cnpacitj of soil to absorb and retain water is enhanced 
rather more bv artificial cultivation than b^ niero vegetation The binding 
power of vegetation upon the <»oil is on important consideration 

On the other hand, the existence and distribution of plant life arc 
dircctlj dependent upon tempinturc and bumiditv Good erops are 
raised b^ ‘drv firming’ in regions, such as Colorado, where the raiiifdl 
IS insufficient to support spontaneous growth Ihe mam feature of the 
method consists 111 fine trituration of the eurface soil It seems obvious 
that lumping of the earth m masses would not onlj fncilititc the develop 
ment of macroscopic interstices, favoring a rmi-off of water, but would 
impede the penetration of the tiods On the other hand piihirization 
of tho soil would both annihilntc its driinnge cbnunels and set cncli par 
ticlo free to exert its maxiimun adsorption on the fulling moisture Ihc 
distribution of plant life in general, other things being favorable, is deter- 
mined by teraperatnro ranges Plant growth does not take place until a 
temperature of about 43“ F is reached The amount of growth depends 
upon the number of hours m a sei'ion in which the temperature is above 
this limit Of two places having the same mean temperature, one mij bi 
barren and the other contain a rich flora through favor of a short, hot 
summer 
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in climbing a ceitam height, which di-^appcartil after the physical tram 
ing of a summer Tratning is the proce s of physiological adjustment 
ncccssarv in pasoing from one hahit or environment to another Ererv 
organism has its individual range of phvsiological response to the process 
of training Somewhere on this scale whether it he constructed on the 
basis of external temperature or an> other climatic factor is a point at 
which, for the moment is found the optimum of physiological response 
— or that response which best eon erves the well being of the organism 
as a whole The numerical situation of this optimum vanes with the 
individual and for the same person at different times Beyond the ex 
tremes of the sc lie life can no longer exist 

The essential the«is of this argument la that climate, in its broad 
sen e, is an indispensable factor in pby 8 iolOr,ical therapeutics 

The hodi/ iemperahiri. in man has been found by most observers to 
varv only withm one degree during residence in opposite extremes of 
latitude The aceuraev of most observations is impaired btciui o the 
records have been obtaiiiid from the mouth or axilla 1 his uniformitv 
of body tempenturo under different cxtcmil conditions is maintainid 
bv co-irdinstion between the nervous mechanisms for the dissipation and 
production of heat According to \ierordl, the relative bss of heat 
through various channels is represented in the following table 

neuTivE Loss OP IIp\t tiirkoii \vriols Cium.els 


Ch 1 

P C i 

C 1 n 

By unno and feces 

IS 

4 00 

By expired air warming of air 


84 00 

\apon*ation of water from lungs 


18‘>1’0 

By evaporation from skin 

US 

r41’0 

By radiation and conduction from kin 

73 0 

1 T91 8'>0 

Total daily loss 


•> 470 OCO 


The relative values of these factors change greatly with external tern 
perature and humidity Thus in warm weuther the loss of heat result 
111-, from the evaporation of pirspiration rapidlv lugmcnts The nervous 
mechanisms involved comprise the rcspirntorv center the vasomotor 
center the swest centers ccrtvin other secretorv centers and the various 
afferent and efferent centert. which connect them with the bin. The reg- 
ulation of belt production involves chiefly the motor nerve centers with 
the motor nerves of skeletal muscles and the chancter and quality of 
Iho fold ingested Calorimetric experiments on men and animals show 
tint the respiratory exchange me a ured hv the amount of oxygen absorl>c<l 
and evrbon dioxid exlnlcd increasis with fill of external teinpcratun 
In the ease of man the imrev c of oxidxtion through cold is insignificant 
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Panllcl ^nth the increased ingestion of heat producing food, plivsio- 
logicnl combustions arc increased in the cold, otherwise tlie level of bodv 
tempenture could «oarcol\ be maintained The four fifths or more of 
the cnorgj of miiseiilar contraction which appears ns heat, not to spcal 
of the warmth from circulation friction, are import iiit sources of bodih 
heat All thc«e facts harmonize with the ctliinc experience that, broadh 
speahmg, the peoples of the htglicr temper ite latitudes arc characterized 
bj phjsical ciicrg\ and mental iiiitiatno, while those of torrid zones 
exhibit a conipiratne bodil\ Ia!>3itudc and mental inertia 

In actual climates other factors than tonipcnturc, notably hiiinidity 
of tbc air, enter into the physiological problem and demand a «pccHl 
discussion 

External temperature has a fnmlnniental causal infiiicncc on bodv 
inctaboli m It is a fair assumption that there is an optinmm nictnboli ni 
at which machine efiicicnoa of the organism is at its acme, md that tins 
condition represents tbo most pcrfi'ct att unable standard of good health 
for the induidnal It seems probable, though it docs not follow of neces 
8it\, that the ability of the tissues to adjust thcni'^chts to \irMngcn 
Mrojimciit, and to produce the aarions biological nutagonists agaiu»t 
infectious di case, should manife«t an intimate dcptndcncc upon tin* 
phv lological efficiency In short, what we term "the resistance powers 
of the body probably aar\ m some direct proportien with that harmon> 
of metabolism who«o optimum is mauiftstcd b\ perfect ineclnmcal effi 
cieiiea bitch a view finds luminous exposition iii the clinical experience 
that an eiuironmcut of optn nir proaidos the body with a more or less 
specific resistance against the advance of certain infections — notablv tu 
herciilosis It is comiiionlv admitted also that tiihorculous patients thrive 
better when they react to the cold of winter than when subjeeted to the 
heat of Slimmer It is fniidamentalh important to realize that the coni 
immity of living cells forming the hoily is i moving system, reacting 
instantly to every change of cm ironmcnt The resultant of sucli a 
physiological adjustment is subtended bv a state, of coiisciousiicsa, a sciisc 
of comfort or discomfort, of welllioiiig or ill hciiif, This pavchological 
condition is what determines mans istinntc of climate, and I a^’snm'^ 
that it IS the natural and, on the whole, most rclinblo test of the con 
servativi or distruttnc tendencies of iindtrlying phvsiological activitie 
Our appreciation of a change is always measured by the state to which 
wc have alreadv become adjusted Thus, ns Ilnggird points out, Ro‘'S 
and his party of Arctic explorers found the teiiipcrature of — S'!® f® 

25° F agrccablt after thev hod Iwcii exposed to one of — 47° E t 

and Pcirv’s men complimcd of heat at 20“ F after thev lind become 
accustomed to —IS" F 

Zuntz and liis party in the Vlps found that, in the springtime after 
a winter’s inactivity, the guides suifered fatigue and metabolic disturbance 
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dents The ttndeiJLj is to i reduction m phjsiological tone a lack at 
once in inhibitory forte, and m actiTe enei^ 

Physiological Influence of Atmosphenc Humidity — The watery \ apor 
diffused through the air has e'atraordmarv phisiological importance- 
not through specific action of ltd own but ba modifaing the effects of 
other tlimatit agencies, as heat cold wind, and li^t The vapor of water 
m the air, like a bodv of water upon the earth tends to the preservation 
of unifonn temperature Waten vap>r absorbs and renders latent a 
pFcat deal of heat Tlie warmer the air the greater its capacity for sus- 
taining \apor, and thus accommodating a resene of latent euerpa which 
must again become actiae when the aapor is condensed Through at 
mosphenc humidity the earth is thus aentned from the evtremc intensitv 
of solar insolation h\ d\\ and the earth is protected from extreme chill 
mg through ndiatmn and ivapontion nt night The air in contact with 
a coohnig surface is suddenh warmeil when dew is precipitated As 
already mentioned the drying power of the air is measured by the per 
oentage of watery vapor which it lacks toward saturation that is, it 
Vanes aomcwliat inrcrsclv with the relative humidity 

It his been seen that the reguluion of hods temperature in man in 
tolves the regulation of tht loss of heat b\ the skin In eold weather the 
skin is relatmlj drv and tlic rsdiation of heat is reduced by proper 
clothiiie and the bidy winntb is conserved on the principle of tlio 
domestic fireleas cooker As the tvUrual temperature rises the akin 
circuhtion increases and the awtut glands give forth their witcry secre- 
tion The evaporation ot the swiat removes the ttotss of heat from the 
bodj ^Mien tlit air is still the nlativc hnniiditv of the h 3 er iicvt to 
the skill IS quicklv rai vd so high as to imjHdc further evaporition tho 
air sums raiiggv, and flu subjeetive sensation is ono of profound dn 
comfort A gtntle breeze bmshes owav the moist coating and the rt 
freshing cooling protcas contimus \ stronger wind especiallv when 
lonccntrated on a limited jortiou of the surfue js apt to occasion such 
rapid chilling as to cau«t widt prtad cireulatorv disturbances which 
introduce a divirsitv of pitholo^ual conditions Ilcnin is a held for 
investigation which inclmhs uumbtrliss plicnonieua, from the stiff neck 
that follows a draft to the l)n„ list of respiratory infections that have 
some rihtion to surfavt chill The discomfort occasioned by locabzcd 
cooling of the bodv gives rise in minv people, to on instinctive aversion 
to drafts of air, which is uorthv of special inquiry Howell quotes a 
case from 7untz of a man who possessed no sweat glands In summer 
this individual was incapacitated for work since evtn a small degree of 
muscular activity would cm* an increiso m lus Iwdv ternpenturo to 
40 C (104 I ) or 41 C (lOj 8 F) This wonderful capacitv 
of the body to regulate its temperature by evaporation was bown in the 
familiar capenenco of Blagdcn and lordyce publi bed iii the eighteenth 
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if, bj voluntary control, miiscuhr ino\cnicnt and sliucnno avoided 
Thus 13 manifest tbe purpose of the mstmctnc muscular actuitv induced 
bj faJhng- temperature Riibncr found the amount of CO tliminafed bv 
a fasting guinea pig in air cooled to 0® C to be more than double what 
It was when at a temperature of 34 9° C (94 8° F ) , and this with a 
difference of but 1 2° C in l»d\ temperature 

Tbe general conclusion from numerous rc’carcbes on this subject is 
that the intake of oxjgen and output of carbon diotid increase with 
lowering, and decrease with risiiij,, temperature of the environment It 
IS an interesting conclusion of I otvvj tliat “the onlv nivolinitan regulator 
of temperature in a man exposed to moderate cold is the skin” But 
the range of this coordination has defanitc Jiinitations Thus, both in 
man and animals, when the temperature of the cilonmottr exceeds 30® 
to 35° C (86° to 95° P ), the combustions of the bodv increase bejond 
their magnitudo at 20° C (08° T ) The writer has found that tubir 
culous guinea pigs seem to fail faster if kept at temperatures between 
80° and 00° F 

It seems verj doubtful if such increixed metabolism would be found 
m acclimated individuals ininc in the tropics Pflugcr made the inter 
esting observation that, in a eiinrized ribbit, jn which thorinsclcs cannot 
be innervated, the gas exchange rises and fills with tbo external tempera 
ture as it does in coldblooded animals The same effect was obtained 
m paraljsis following section of the spiinl cord in the neck It is a 
matter of medical interest to know that scvcril observers agree that 
anesthetized mammals respond like cold blooded animals to alterations m 
estemal lejapcratiiro (TJie student of mcijMism should consult the mas 
terlj chapter of Graham Liisk on The Rigid ition of Ttmpcnturc) 

The investigation of tlie effects of climatic temperatures, espcciallv 
m the tropics, on phv»ioIOt,ieal functions offers coiisidorahlc difficulties 
The conditions m hot countries aic prone to be complicated bj parisitic 
infections Thus, according to some observers, i decided degree of anemia 
characterizes the inhabitants of hot <omitri(s th< mimher of rtd cor- 
puscles in the blood falling to half that iionnal in temperate zones On 
the other hand, denizens oi polar ngions ire slid to show plethora and 
polycjtbemia 

These conditions might be explained b\ ibiindant ilimentation on 
tbe one hand, and parasitic infection on the other The influence of 
warm countries seems to lower artenal blood tension Ibe rate of heirt 
beat at the same time does pot seem to be matenally changed Evidence, 
of doubtful value obtained at surgical operations and postmortem cxamina 
tions, indicates that residence m the tropics induces a hv peremia of the ab- 
dominal organs , on the other band, the lungs contain less blood than visual 

The general physiological effect of residence in hot countries seems 
to be epitomized m the muscular and nervous lassitude reiwrtcd by rtsi 
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8 ptr cent of an atmosphere instead of a nornul pcrccntajjc of 11 to 17 
(Loewy) It IS therefore ob\ioti3 that, as rcgirds its content of O2 and 
CO , the aheolar air is not onl> practicallv identical outdoors and in 
but that under ordinarj conditions its vanations make no impression 
on consciousness ilanj veara ago Brown Sequard and D \.r«onial an 
nounced that the deleterious qualities of expired air depended upon 
poisonous orj,anic matter contained in it They condensed the moisture 
in the breath of animals and injected tlic fluid obtained into other am 
mals with fatal effects Other observers rtptituig tiiCit experiments 
f lied to obtain the same results Finally the whole question was sub* 
initted to an elaborate critical exp*rimeutal renew m 1895 h\ Billings 
llitchell and Bergov The e authors concluded that the ill effects of 
respired air depended wholK on its temperature and liumnlita and 
not upon its increased content of carbon dioxid or any organic inclusion 
Experiments conducted bv the writer were rccenth instituted to de- 
termine whether a condition of sensitizalion could be induced in animals 
ba confining them in jars ventilated in-ufficicnth for their needs Con 
elusions were deduced as follows 

' Guinea pigs exposed to the lalmatheil air, including cutaneous dust 
p\en off from other guinea pig« until its content in CO is sufticicnt to 
cause execFsnc dyspiioi manifest in the majonts of ciies, when re 
exposed to tho sime conditions after the lapse of from twenty to eighty 
daas in comparison with normal <<mtrol animals an exacerbation m 
respiratora disturbance which sngj^e^ts auaph'laetic reaction 

‘ Though carbon dioxid is the onh a,^eiit in the exhilcd air which is 
demjustratcd as the eflicient cause of dvspnea its presence is not neces 
Sara to the induction of the sen itivc stUe there is even some evidence 
that its presence tanda to avert sensitization ’ 

The writer has found that guinea pigs sensitized by subcutaneous in 
jection of hor e scrum arc m a large proportion of cases tcmporanlv 
de-scDsitized bv exposure in n hor e stable This fvet is crucial evidence 
that protein matter — whether from the skin or lung is doubtful — given 
off bv the horse may when inhaled by a guinea pi^ produce m it im 
munolcgic rcictions 

From a noteworthv scries of rcseirchcs performed bv Paul Ilcvmann 
and Frcklaiitz under the direction of Hugge the conclusion seems jiistihed 
that the subjective impnssions that wc have Ikh.u accustomed to a tribe to 
disturbances of lung vcntihtion reallv diptud upon jaodilicatioD? of skin 
ventilation llu observations wert made upon men confined in a do ed 
ihaniler of thm nuters capicitv provided with an electric fan Wlicn 
the air w is kept 111 motion by thi fan the subject under exp riinent 
rtmained frei from uiiplca ant sensations iii air vvbicb measured by 
rrUinary standards was cxcessivcK foul When the fan was at re«t and 
the air still the person confintd in the chamber soon began to suffer 
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ceiitnr\ These obseners tested their onn temperatures in rooms heated 
to nnons decrees Tlica found thit the effect depended on tiic Inimiditv 
of the air ‘ Thus, after remaining fifteen minutes in i damp room heated 
to 54 4° C (121 9° F ), the tempenture of the month and urine i\as 
37 8° C (100° r ), but in a similar exposure in a dr^ room heated 
to 115 5° C (239 9° I ) to 12G 7° C ( 102° I ) , and m \iiiich beef 
steaks Mere being cooked b\ the heat of the iir, did not raise the tem 
perature of the bod^ aboie the normal ” 

It is clear that the chief regulator of the botl} temperature, as external 
heat increases, is ciaporation of perspiration, and that the rate of evap- 
oration IS clo«eh dependent upon the relative hiimiditj of the air Ilie 
sen':or\ nerves of the skm give fine wanmig of insiifficicncj in the 
plnsioloiiical regulation through disagreeable sensations which we ascribe 
to inugginess or stuffiness of the air, and uliich arc remedied, as will 
be seen later, b} air renewal through “ventilation” When the cxtirnal 
tcnipi-rituro falls much below that of the hodv, atinosplieric humiditv 
still has predominant interest, but in another direction When the air is 
cold and its humidity high, the skm lo^is heat to the moisture bv con 
duchon which accounts for the peciiliarU chilling effect of damp, cold 
air iiid hastens this loss of heat, so that it is clear how the wind mav 
make a hot dav more tolerable and a cold one less so 

Ventilation — Perhaps the greatest clinical disooverv of nil time is 
the empirical determination of the livgioiiio and therapeutic \ line of the 
open air ^\e are not vet certain of the phvsicophvsiolooical reactions 
which constitute the virtue of fresh air 

Until reeentlv it seemed clear tint the subjective appreciation of air 
punt} was a question of h ug ventilation It w is taken for granted that 
the ‘ bid air ’ of a closed and crowded room exerted its influence through 
a rise in CO tension and fall in O tension within the alveoli of the 
lungs Jloreover, it was held that the cxpiroil air contained organic 
excretions which imparted to it poisonous qualities In short, the dclcten 
ous effects of respired air were attributed to its chemical qualities But 
Haldane and Pne&tle} showed coiicliisivclv that, under a const int atmoa 
plieric pressure, the tension of CO m the alveolar air remains practicnll} 
constant llic slightest increase, in sndi tension aiitomaticallv stimulates 
the respirator} center to more vigorous action “a rise of 0 2 per cent 
of an atmosphere in the alveolar CO pressure heuig for instance, siiffi 
cient to double the amount of alveolar ventilation during rest ” Wlien 
X ptrson under observation was made to rebreathe the air exlialed, he 
felt no abnormal subjective impressions until the CO percentage m 
the air inhaled began to exceed 3 per cent These authors found also that 
diminution of oxvgen in the inspired air produced no reflex effect on 
respintor} rhj'thm until its preosuro fell to almnt 18 per cent of an 
atmosphere, whicli corresponds to an alveolir oxvgen pressure of about 
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8 per cent of an atmosphere instead of a normal percentage of 11 to 17 
(Loewy) It 13 therefore obvious that, as regards its content of 0 and 
CO the alveolar air is not only practically identical outdoors and in 
but that under ordinary conditions its variations mikt no impression 
on consciousness ilany years ago Brown Sequard and B Vrsnuval an 
nounced that the deleterious qualities of expired air depended upon 
poisonous organic matter contained m it They condensed the moisture 
in the breath of animals and injected the fluid obtained into other am 
mals with fatal effects Other ob-jcrvers repeating these experiments 
filled to obtain the sime results Finally the whole question wis sub- 
mitted to an elaborite criticil experimental renew m 1805 hi Bilhngs 
^Iitchell and Bergey 'These autliors concluded that the ill effects of 
respired air depended wholh on its temperiture and humulitv and 
not upon its increased content of carbon dioxid or ana oreanic inclusion 
Experiments conducted by the writer, were reccntlv instituted to do 
termine whether a condition of sen«ittzation could he induced in animals 
ha confining them in jirs aciitilated iii«uflicientlv for their needs Con 
elusions were deduced as follows 

Guinea pi«r> exposed to the rebreathed air, including cutaneous dust 
gtton off from other guinea pie.S u»t'l >ts content ni CO is sufficient to 
cause oxecsstve daspnea, manifest in the majonta of cases, when re 
exposed to the same conditions after the lapse of from taveuta to eightv 
dais in compari'^on with normal control animals an exicerbation in 
rcspiratora disturbance which suggests anapUalactie reaction 

Though carbon dioxid is the onia ig<nt m the exhaled air which is 
demonstrated as the efficient cause of da«pnei its presmee is not mces 
Sara to the induction of the cnsitivc state there is eaen ome evidcneo 
that its presence tends to axert scnsitiaation ’ 

The avriter Ins found that giimea pigs sensitized by subcutaneous in 
jectiou of lior c serum arc id n large proportion of ca«es tpmpnranh 
de-sensitized ba exposure iti a hor c stable This fact is crucial caidcDcc 
that protein matter — whether from the skin or lung is doubtful — giaen 
off ba the horse may, when inhaled ha a guinea pig produce in it im 
munolo^ic reactions 

irom a noteworthy senes of researches performed b\ Paul Ilevmann 
andErcklautz under the direction of Flu^?* the eonelusion seems justihcd 
that the subjectiae impressions that we ha\e liecii accustomed to ascribe to 
disturbances of lung aciitilatioii reillv dipcnd upon modifications of skm 
'tntilation Ihc obsiraations were inadi upon men confined in a clo od 
chdmlH.r of three miters capiuta proaidnl with nn eketne fan Mhcn 
the air was kept in motion b> thi fan the Bubjiit under experiment 
rimamcd free from unplca ant sensations in air xfhich mcisiired ha 
ordinary standards was exccssiaely foul BTicn the fan was at rest and 
the air still, the person confined in the chamber soon began to suffer 
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centiin Those ohsenors tested their own tcmptratiircs in rooms heated 
to \irioiis doi^cos Tlio\ found tint the effect depended on the liiimiditv 
of tlio iir “riuis, after rennimnQ fifteen minutes in a damp room heated 
to 54 4° C (120 0° F >, the temperature of the mouth ind urine was 
37 8° C (100° I ), hut in a sitniHr exposure in i drj room heated 
to 115 5° C (230 0° F ) to 12G7° C (302° J ) , and in which beef 
steaks wore being cooked b\ the heat of the air, did not raise the tern 
peraturc of the bod} aboie the normal ' 

It IS clear that the cJiief regulator of the hod^ temperature, as external 
heat increases, is evaporation of perspiration, and that the rate of tiap- 
orition IS closeh dependent upon the relative humidity of the air The 
seiisorv nerves of tlie skin give fine warning of insuffieiencj m the 
phvsiological regulation tlirough disagreeable sensations which we ascribe 
to niugginess or “stuffiness’ of the air, and vvhieii arc remedied, as will 
be seen later, hv air renewal through “ventilation” \Mic» the external 
tempi ruturc falls much below that of the hodv atinosplieric humiditv 
still has predominant uitorcst, hut in another direction Wien the air is 
cold and its humiditv high, the skin loses heat to the moisture by con 
duclton winch accounts for the peculiarly dulling effect of damp cold 
air ind has cna this loss of heat, so that it is dear how the wind mav 
make a liot dav more tolerable and a cold one less so 

Ventilation —-Perhaps the greatest dmical diseoverv of all time is 
the empirical determination of the hygienic and tlierapoiitio value of the 
open air We arc not yet certain of the phvsicophvsiolOoical reactions 
winch constitute the virtue of fresh air 

Until rcccntlv it seemed dear that the subjective appreciation of air 
purity was a question of li ng ventilation It was taken for granted that 
the ‘ bad air” of a closed and crowded room exerted ita mfluenco tliroUt,?! 
a rise in CO tension and fill in O tension within the alveoli of the 
lungs Jlortover, it waa held that tho expired air contained organic 
excretions which imparted to it poisonous qualities In short, the dclctcri 
ous effects of respired air were attnhiiUd to its ehomical qualities But 
Haldane and Priestlev showed concJiisivrJv that, under a constant atmos 
phene pressure, the tension of CO in tlie alveolar air nmaina practicallv 
constant Ihe slightest increase in such tension aiitomaticallv stimiilatis 
tho respiratory center to more vigorous action , “a rise of 0 2 per cent 
of an atmosphere m the alveolar CO pressure being for instance, siifS 
cicnt to double tho amount of alveolar ventilation during rest” ^\heii 
a person under observation was made to rehreathe tin air exhaled, ht 
felt no abnormal subjective impressions until the CO percentage m 
tlie air inhaled began to exceed 3 per cent riiese authors found also that 
diminution of oxvgen in the inspired air produced no reflex effect on 
respiratory rhvthm until its pressure fell to about 13 per cent of an 
atmosphere, which corresponds to an alveolar oxxgcn pnsinre of about 
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Humidity influenooB the output of heat from the bod^ in two Tcrv 
different wajs It increases the conductiviU of the atmosphere for heat — 
a cooling influence, and it interferes with the evaporation of per pira 
tion — a heating influence What the net result will be depends upon 
which of these influences of bumiditv is predominant ’ It is pointed 
out that at air temperatures between 68 and 70® F neither high nor 
low humidities have marked physiological effects while the hodj is at 
rest. Ihis, therefore is the optimum range of terapcraluTe for main 
taming the comfort of mhahiteii rooms 

Lee and Scott have recently reported experiments in which it was 
found that in cats couhned for six hours m a ventilated box where tern 
perature and humiditv could be regulated at vvill the excised muscles 
at the end of this period showed a loss of work power when the air of the 
box had been maintained at high temperature and humiditj (91 F and 
*10 per cent) as compered with normal conditions The sugar content of 
the blood diminished 6 per cent under the same circumstances 

The present writer has pointed out as hid M J Ivosenau prcviouslv 
on the basis of experiments in anaphylaxis that substantial evidence 
exists for the absorption by the respiritorv tract of protein matter diffused 
in the air with the result of producing profound changes m cellular 
imtabilitv Therefore any practicil view of ventilation which ignores 
chemical pollution of the air is unscicntihc and dangerous 

Iluggnrd quotes from Humboldt a striking description of the physi 
ological conditions produced by hot, damp climates \Ie had not yet 
been two months in the hot zone and alreadv our organs were so sensitive 
to the slightest change of temperature that through shivering with cold 
we were unable to sleep and to our astoiiuhineDt we «a\v that our tber 
mometer registered 21** C (71 F ) A change of not more 
than seven or eight degrees sufliccd to bring aliout the opposite cnsations 
of shivering and oppressive heat 

The temperature humidity and motion of the air combine to deter 
mine physiologic il reactions of the utmost significance to the welfare of 
the body Though the discomfort aroustd bv a poorly ventihted opart 
ment mav not as demonstrated be due to chemical deterioration of the 
air nev(rthelc«s the e scn«ations of ill being lo e none of tbcir value for 
hygienic prophylaxis The clinical experience which has demonstrated 
the debilitating, effects of long continued confinement in close air as 
opiwscd to the invigoration attendant on life in tlie open finds explanation 
in the respective influence exercised bv the two environments over the 
general resistauco powers of (he body The skin is a peripheral sensory 
organ specifically concerned in maintaining the hygiene of metabolism. 

The Physiological InSaence of Diminished Barometric Pressure — 
Tho mean pressure of the air at »ca level may bo assumed to balance a 
column of mercury 7C0 mm. about SO inches high The total pressure is 
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from tlie lioadaclic, dizziness, fatigiip, nmwii, etc , cliarnctenstic of ex 
treme^j poor xeiitilntimi In this condition the piticiit was nUoiicd to 
brcithe, through n tube fastened in the nail of the chamber, pare air 
from outside No relief was exjicntnecd through this procedure, neicr 
thclc^s, iilicii the fan i\ns startwl and the air put m nctuc motion, tlic 
person under experiment agim iKcime coinfortablo 

Ixpcriments h\ Iconnrd Hill and Ins collcnguca ha\e confimed 
riuggc’s contention, that the snhjpttue lmprc^slnn9 aroused b^ hek of 
icntilntion in closed spicis ire nowise dependent upon tlie cbcmical con 
stitntion of the iir broithed Imt ritlicr on its timptraturc and its liumid 
iti, which iiitirfirt with the heat legnlntion of the bod> b^ restricting 
transpiration from the skin The profound psschophi Biological influence 
of temperature einsitioiiB dtrind from the skin is further e'ldenccdlv 
tliL curious tact nhsemd b\ ]lo>cott and iriildiinc, that when the air, 
whatcicr its real temperature, ga\c tho impression of warmth of an 
unplcnsmt kind, tin tension of CO in the limp alveoli became lowered 
Ihej write ‘We think, indeed, tint it is one of tlic phvsical oxpri8«ions 
of tho feohng of wnrmili and slackness while the rno m the CO tension 
(in tho alveoli) is associated with the general exhilaration and stimula 
tion produced bj -Mid air ” 

Kosciiau and Amoss write “Jlcnedict has kept pcr>-on9 in liis 
cilorimctcr hroitliing and rcbrcathuig the fiinic air with a CO, content ns 
high ns 2 per cent for twentv four hours without discomfort, tlie onlv 
precaution being to keep the temperature down and to rcinovo the 
moisture ” 

Hough describes an experiment in which n subject was confined for 
an hour or more m on air tight box “Tho percentage of CO rose to 
50 or more parts per 10,000 "Wlicn the observer opened the door the 
odor of the nir within was almost overpowering, and jet, provided the 
water vapor was ahsorbed and the temperature of tlic box kept down, the 
subject of the experiment bad not onlj been unconscious of this odor, but 
bad actuallj suffered no discomfort ” In his excellent essij the author 
clcarlv indicates the phvBiological relations of utmosphenc humiditj with 
rising temperature Wien the air teinponture rises above 70° F , the 
bodv temperature would liecome elevatefl, hut for tho evaporation of 
perspiration “\\licn, however, owing to high humiditj, evaporation is 
lessened, blood nisbed in large quantities to tho skm ni the expense of the 
floiL to other organs the femporatiirc of the skin is raised, and so heat 
transfer bj radiation, conduction, and comoclion is facilitated The nor- 
mal temptraturt of the l>odj w approximatelv mamtavned, but it is at 
tho expense of tho working cfficicncv of other organs, and cspcciallj that 
of tho brain In these facts we probably find the true explanation 

of the dull, bcaw feeling tho difficulty of attention, and the discomfort 
both of the miiggj summer day and of the crowded, ill ventilated room 
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wicli' limit? without protliiciDg obviotis rL^ction ^Nevertheless when tht 
partial pressure of falls to a ecrtun level about 13 per cent of 

an atnio phere the tension of the feis in the lung ahtoli is o lowered 
that the bode cell? suffer from the lack of oT>gcn 

Phvsioln^ists liaie geueralh maintained that the respinton cvehange 
lictwcon the alaeolar air and the blood w i? regulated wLolH be the phvsi 
eal law for diffusion of ga?ts Vtcordmg to this law, a gas must pass 
from a medium where it? tenswu \i> higher to owe where it w lower until 
there is equilibrium of tension But Ilaldauc and Smith maintain that 
the tension of ovvgen m the blood leaving the Imi^s is much higher than 
that in the alveolar air and therefore diffusion alone does not evplain 
the p i sage of ovigcn from the iir of the puluionarv alveoli to the blond 
Haldane Doii^la? Ilendtrson uul Vlmeidir suhmjttcd the phisiological 
mihunee? of hieh altitude^ to a » irehnip line tigation during a «030urn 
of thirt) file dajs on the top of Pike a P« ik Colorado (elevation 14 000 
feet) They conclude tint ill the vital niadibcttions witne? cd at high 
altitudes art the result of one caus , lowering, of the ovipCii pressure 
in the air 

Thpv found, ' after a climntisition the resting orternl oTigen pressure 
liaj risen about 3o mm of niereurv above the alveolar ONvgen pressure, 
uhorcas at or near ei level the reaim^ irternl oxvgin pressure h ni 
higher than the alveolar oxvgen pre sure The raising of arterial oxvgen 
pnvsnre is attributable to svtreKrv aetivitv of the eclls lining the lung 
ilvtoh, and is a most important factor in the leehmatizatiDii On breath 
ifij, air rich m oxvgen thv sccrctorv aetivitv wis ripidh dimuudied 
The fundamiiital ignihi iiue of tins ilh^od oxv^en secretion coordinate 
With the re pirntorv needs of the l">dv miv well hold the attention It 
has lioen shown bv Aititz and others that the sultoxidatiein of the ti sues 
nsultm,, from a eriticil lowcrnv ’f dve*olir oxv^en trn ion is acwra 
pained bv the iiocuinulatioii of ai id sub tan<e« espceialh of lactic acid in 
the blood 'Ihese acid suNtinccs in the blond stimiihte the rc«pirator\ 
center and lower its threshold of irritabilitv for CO «o that the cen 
ter IS excited to work uiieUr tin liniiiliis of a lower tcii'jion of CO in 
the llord than would normillv lx* effiertive 

It KPiiH prohalile tint tins intilxln di turl tnre which is pirtien 
lath proiK to alleit newnmer? in livh iltitudes is dirpeflv n jxmsihk 
fjT iiianv of the pin nomona el moiinlain sirliirev Jlonntam siikness is 
a ninons svnipt im-exuni h x innnif ted m various degnx's 1 \ pe-e pic who 
mount comparativeh suddeiilv to lii^h dtitiidi? In lurope tin disirder 
' «aid to e iiunnnlv manifest itself at « lev itiiiis a 1 nv as 't ‘•Otl ft rf 
In Vnicrna the enticil level mins ti be cmsidcrablv higher flu sub- 
jective svanptom an those of dv pne i e pcciullv with exertion and a 
fceluu of oppnsunii m the rhe t 

Ib gust for food and nui e » leidm^ to vomiting give name to the 



192 THE PRI2\"CIPLES OF ilEDIC VL CLI^rATOLOGI 

the sum of the partial pressures of all the components of the atmo phere 
With elevition abo\e sea le\el the fall in the barometer is measured h 
the mass of air left below The rate of fall is approximately 1 mm Hg 
for e\erj 40 feet of asceut in free air, or 1 inch per 1,000 feet With 
ascent the rolatixc proportion of the constituent gases is maintained, ex 
cept tint the uater\ i ipor is chieflj confined to the lower Ie\c]s Alere 
difftrcnec in atmosphtrie pre siires ippenr*, withm wide limits, to be 
indifferent to luiiig beings The tension of tbe gases di«sohcd in tlip 
liodv fluids soon balances that of the surrounding air, so that the ph\sio 
logical phenomena of a rarefied atmosphere cannot be properly ascribed, 
13 so often IS done, to a suction pump effect upon the pulmonari appara 
tiis although It i<> true, a gi\en amount of gas confined m the intestines 
expands in proportion to diminution of external pressure 

The importance of the time element m the adjustment of interm! to 
external gas pressure is well illustrated in the phenomena of “cais on 
disease ” In subaquatic constructions wortroen in cais«on8 are sometimes 
subjected to air pressures of three or four atmospheres On returning to 
normal conditions, if the decompression is too rapid, peculiar symptoms, 
tingliUj,, cramps, etc, arc oxpt ricnced, and paralysis or even death may 
ensue Postmortem examination shows that air emboli arc «ot free in 
the central nemous sxatem, leading to “necrosis in the region of the pos 
tenor and lateral columns of the cord, especially in the cervical region” 
Such pathological results are avoided bv slow docompression covering a 
period of oiu to two hours The physiological effects of high altitudes are 
probablv all to be explained by the lowered pressure of oxvgen, and possiblv 
of carbon dioxid also, in the alveoli of the lungs In the dry atmosplien, 
at 7bU mm pressure, the partial pressure of oxvgen is aWt 159 mm 
That of carbon dioxid is negligible 

Ziiiitz and Loewy * analvzcd tbe air expired by human beings and 
calculated that the composition of alveolar air varied between the follow 
mg hints oxvgin between 13 and 17 per cent of an atmosphere, car 
bon dioxij between 3 7 and 5 5 per cent of an atmospberc Or, in terms 
of tension, the partial pressure of oxygen ranged between 83 G mm Hp 
and 129 2 mm , while that of cirbon dioxid varied from 28 1 mm Hg 
to 41 8 mm Attention has already been called to the demonstration bv 
Haldane and Lis associates that under ordinary conditions, the partiil 
pressure of CO m the pulmonary alveoli of a given person is remarLiblv 
constant A very slight increase m the CO tension leids to hyperpnea 
ind exaggerated elimination of CO_ from the body wlule, on the con 
trary, a lowering o± CO tension induces physiological apnea, or re pira 
torv rest, and consequent accumulation of CO m the body That is, 
CO IS the normal stimulus of the respiratory center On the other 
hand fluctuation of oxygen tension in the alveolar air may occur within 
■ Howell VV H Textbook of P^siolPay 190i 
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widi limits AMtliout producing oliMoiis rt jctiou isc\ertlj£’le3s ^hen the 
partial prc sure of falls to a efitain lescl, about 13 per cent of 

an atnio'iphere the tension of the gas in the lung alveoli is so lowered 
that the bod^ cells suifer from the lack of oxagen 

Pin Biologists have gincralU inimtamed that the respiraton exchange 
bttwctn the alieolir air and the blood was regulated wliolh b\ the phvsi 
cal Idw for diffusion of ^tse ^leordiUj, to this law a gas must pass 
from a medium aahere its ten ion is higher to one where it is lower until 
then is eqinlihrium of tension But Haldane and Smith maintam that 
the tension of oxagen m the blood leaving the hings is much higher than 
tint 111 tilt nhiolar air and therefon diffusion alone docs not explain 
the pi sag^ of ox\gtn from the air of the puhiwmarx aUcoU to the blood 
Haldant Doughs Hondtr on and Si hneuU r submitted thi physiological 
influf'iicrs of hi^h iltitude- to a sttnliin^ investigation during, a sojourn 
of tliirtv five Javs on tlit top of I’lkc a I eak, Colorado (eh ration 14 000 
fitt) Thf\ conclude that all the vital modihcatious witnessed at high 
iltitudes BTC the result of ont eausi lowering of the oxygen prcssun. 
in the air 

Tiiev found, ‘after ncclim]itis.)t)ou the resting arterial oxvgen pressure 
had risen about 3^ mm of merturv above the alveohr oxygen pressure 
nhtreas iit or neir <a lewl tin nstiii^ artiMal oxvten pressiiri is iiii 
Injshtr tinu the alveolar oxvgen prt» lire The r vising of arterial oxvgen 
presvurL is attributable to sccrctorv aitmtv of tlie tells lining the liuig 
alvwili and is a most important ta<tvr in »he acclnnatizition On breath 
mg air rich in oxvgin the Mtretorv iietivitv was rapidh dimmi bed 
llic fuoJimciital si^nifitaiKi of tins dh^id oxvgtu sctretion toirdinate 
with till n piratorv lucds of the I >dv mav well hold the attention It 
has been shown bv Aintz anl «tli<rs that the sulmidation of the tissues 
risiiltiiig Inm i erilitd lowiruv 'f xl\t dir ox\p,(,n tenaion la acconi 
J lined In the aeniinulutioii of acid sub tuiKS t petialh oflicticacid jii 
the blaod Tin c acid iib tamis in tin blxKl tiinulatc tin. rispiratorv 
euiter and lower its thnshold if imtahditv for CD so that the ccn 
ter IS excited to work umhr tin stinnilns if i lower tension of CO in 
the blood thill vvonld normiUv be tfft live 

It setins pnbablc thit tins uttiUli di tnrlnnec wbieli is particu 
hrU pmne to iffeet npwisnnrs in hif.li iiltitudcs u clirocfh ri pmsiLle 
f>T main of tlu pluiiomdia ri mnunlaifl tulnt s Jloiintain sickness j« 
a tiirioiis svniptom-comphx miuift Ud in various dc,,iTes bv people who 
inmiiit couip iratuilv smblcnlv to h^»h iltitudcs la h urope the disorder 
»5 Slid to cominnulv luinifist itself at ilevitions ns low as 0^00 fett 
In tmirica the critic il level setms ti la t msiderabU ingher The sub- 
K'tiK svmptoins an tho e of dvsptiei cspecnlh with excrtim and a 
feel mg (f Of pros irn in the dust 

l)i gust for fmd md nau ca levdm{.. to vomiting guc name to tUc 
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disorder Tbo sufferer is absorbed in Ins own misery, and the mental 
disturbance may proceed to temporary alienation The shm and lips 
are blue, the circulation and respiration distressed, and the sliglitpst 
e-scrtion exaggentes intolerably nil symptoms The inhalation of oT^gen 
gas reliPies at once, for the time, the morbid condition After a quiet 
sojourn of two or three di^s at the altitude provoking the sickness, the 
body usuall} becomes accommodated to the new conditions, and a fair 
amount of exertion imx be taken without undue distress Cyanosis of 
the skin dissppenrs, the lips again become ted, and pul«c and respiration 
return to about normal A rexiow of tlic literature on mountain sickness 
xvould re\cal a curious multiplicit) of explan itions for the di^orchr The 
dogmatic statement maa he xtnturod that the final cause of the sjanplom 
complex lies in an inadequate oxxgen suppU Haldane and lus colleagues 
on Pike’s Peak found that, xibon samples of the xenons blood were shaken 
up with air driwn from the alveoli of the lungs, the blood remained 
dark, although, at the same lime, the arterial blood must have been bright 
red, ns shoun b\ the color of the lips and mucous membranes of the 
subjects Tins experiment indicates both ibat the oxvgen tension m the 
alveolar air was at least no greater than that m the blood from the right 
heart, and also that active absorption of oxvgen by the alveolar epithelium 
must occur under such conditions 

Clinical experiences have led the writer to suspect (hat an important 
factor, if not the internal exciting cause, in mountain sickness lies in 
ciTciilator> disorder resulting in accumulation of blood in the venous 
^vstem through inefficient cardiac action, proceeding to dilatation of the 
right heart, and, m extreme eases, to insufficiencv of the tricuspid valves 
It IS cas) to believe that anoxemia would car]> depress the cardiac func- 
tion This would lead to plethora of the lungs and general venous svstem, 
and provoke the s^miptoms characterizing (he disorder Unfortunately no 
opportimitv has vet occurred to trv out this theory experimentally, as by 
a study of the jugular and liver pul^ationi 

Physiological stiidv of persons and animals removed from low to high 
altitudes shows a profound alteration in metabolism, especially of the 
hemopoietic svstem The ab'»olutc and relative amounts of hemoglobin 
and of tbe red blood-corpuscles ire greatly increased at high altitudes 
Zuntz and his colleagues working on 3>Iontc Eosa, altitude 14,060 feet, 
•>howcd that the activity of the red bone marrow, as '<hown by its hyperemia 
and increased number of nucleated red cells, was accelerated by low 
barometric pre sure Tlie number of red blood corpuscles has been found 
to rise from 5 000 000 at sea level to 6 000,000 at about 14,000 feet 
Tbe hemoglobin increases by 20 to 30 pec cent or more under the same 
Conditions 

Haldane and his coworkers made a critical study of tbo blood as 
affected by barora* trie pressure They found that “the perccntige of 
hemoglobin increased for several weeks on the summit of Pihcs Peak 
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and \aricd m \anous acclimatized persons from 115 to 151 per cent 
“1 he number of red corpuscles incrca ed parallel with the licmoglobm ’ 
high altitudes sjmptoms of anemia ina> attend a hemoglobin per cent 
that 13 normal for sea lc\el 

Much of the work that has been done in this field is held by Burker 
and his associates to sufier from defects m method These obseners 
maintain that the increase m the red blood count for moderate elevations, 
up to saj, 10 000 feet, is much less than bis usuallv been asserted 

Abdcrbalden and others have CDnsideicd the altitude pnUothemia to 
bo the result, not of increased blood formation but of blood concentration 
from cTcosaive evaporation Anotlier view assumes that under low baro- 
metric pressures there is an unnsnil accumulation of corpuscles m the 
peripheral vessels from which e&timations are made Ihc excellent work 
of Lnevenhart and his colleatpies stem to have disposed of these doubts 
as to the existence of a true altitude pohevtlicmia and the active stimii 
lation of the blood forming organs through reduction m the partial pres 
sure of oxjgcn 

TiOevcnliart confined rabbits m ventilated boxes m which, while the 
total barometric pressure vtas kept constant the proportion of oxvgeu 
was widclv vantd It was foun I tliat nndtr thee conditions, low 
ermg the oxjgen tension produced blood cli ingis sunilir to tbo e realized 
when a like fill in oxygen pressure was due to elevation above sea 
IfVll 

Reflecting on the reason for tlicsc changes in the blood at first view 
there might seem a psndox of nitnre iii the provision of an rxie s of 
oxjgen-carrjiiig material m proportion to the diminution of oxygen to 
be earned On the other hand the conception is incontrovertible that 
the hcinoglobm of the body is not onK a earner but a storehouse for 
oxjgcn and the excc«s or Itmis of this stored oxygen must be greater 
the lower the oxvgen pressure in the alveolar air m order to meet the 
demands of muscular activitv Tlic relation of this rcspiratorv factor 
of safetj to the nutritional demands determining n physiological dietary 
touched upon in a preceding scrtion is not without BUj^^cstivcness Bar 
croft and Ring have expcnmentalh demonstrated the probability of 
hemoglobin sening in certain lower animal os a storebouse for oxvgen, 
which 13 given up to tlic tissues as emergencies arise The dissociation 
of oxvgen from its earner is grcatlv accelerated with rise of tempera 
ture and it is highly probable that the elevation of temperature occurring 
in actm mu ths is a tb finite devio of natuie to mike loose the oxygen 
when neided 

^8 regards the colorless corpu clcs of the blood G B ^\cbb and 
bis associates at Colorado ‘Springs altitude f 100 feet find that there is 
a relative and absolute inenase in the mimlier of Ivxnpbocvtes, incliid 
mg { pecially tbo largi mononuclears in the blood of persons removing 
from lower to higher altitudes They find that the proportion of lymplio* 
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cytts ns(s from -mj 'i\enge of 37 per cent it sci le%el to 44 por cent nt 
Colorido Springs, 'ind to 54 per cent 'll Pike s PcjL 

0 jr Gilbert of Boulder Colondo, Ins rcpcited the«t. oWnations 
nt lanons altitudes earMiig from OQOO feet akui. to 120 fi-ct behu 
sea let el (in the Salton Sink of California) lie found the highc t ratio 
of hTnphoc\tcs (4 J '» per cent) m the blood of persons residing below 

ta Ictel At Boulder, eletition 5,3S0 feet, the proportion of hinplio- 
(%te3 ttas 43 C pir <ent, at PImwiit, Arizona 1 100 feet 41 per cent, 
It Gold Hill and Ward, Colorado, 8,«00 to 9,200 feet, 40 5 per cent, 
It Uirora, Illinois 500 feet, JS b per c»-ut In short the re-^nlts indicate 
tint the 3\mphocttosis is not o function of altitude per «c but of sonic 
other factor 

Jnnet H Clark rcfi rs to the Ivmphocitosis excited tinder certain ultra 
Molet rava, and po^sibh the cxct«s of the crus in the aiinlight of special 
regions eompletelv exphms the iiietoliolic change 

Insolation — In hi^h altiliules the iiitt»8it> of in ohition is greot le- 
cause the air holds but little moulurc to al)«orh the nts, for the «anie 
rea on, the licit radiated from the cirtb is not retimed near the surface 
but pcnctntes to upper Utols There i« great difftrcntt aicordm,.!' 
betwieii the temperatures of di\ and night, and between suu and shade 
In uniter in int did mi\ sit comfort ihl\ in a ®ohr tcinjarature of ''0® 
to 100® F , nhilo a thermometer hung in the «lnde within arm’s reach 
registers below tlio freezui-, jwint As it is the shorter waio-leiiaiths of 
olar tnergi which are subject to atmo pberie ab orptinn, the light of 
delated regions is peculnrtv rub in the e ehemical rus The iideii o 
ilUmimatiou is prohabli largiK responsible for the restle sm s and irri 
tabiliti witiiesicd in unaeclinialod persons at high altitudes 

Ihe plu siologioal and psycliu iiifluinee of light niikcs it a clunitie 
factor Alajor C E ^\ondniff chirge« the intense «oljr illiimiuitioii 
with the cmN, cspocnlli of the ncnoiis sistcm which make difficult 
n sidcnce of white people in the tropics 

\ccordin{, to him light is the importint asrent m the prodintion of 
neunsthenia and multif inoiis allied iicnous disorders, uiul persons of 
blond eomplesion are espocialb subject to its cmI infiiiences It suW’ 
highh probable that the ikbilit itiou iiidiieed m tin tropics is due rather to 
the combined influcuces of hiat and hnmidit% than to excts‘<i\c illumma 
tion Lit,ht IS indispeiisihk to nownd life, and, if its excc s leads to phrs 
lologic disturhaiicc, it becomes all the more inipcratne for the climati'’ 
flier n>cutist to consider this ijent speciheilh in bis recommendations 

1 lie raduiut eiitrgi of the aim is nndoubtidh a powerful pli\«ioIoeieal 
stimulus, eapiblc of working either good or harm to the hod% IIclio- 
ther,ip\ IS in an tnipirnaf st4j,e ^uth txpr nonces as those of Iiollier 
111 the cure of surgic.il tuberculosis under aunli^ht de erre critical con 
firraation ebb correcth urges caution in the application of the method 
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Ihe writer ®aw obi of liis patients wLo had apparenth cured himself 
of a severe ulcvrative tubercnlai laryngitis In the dail^ applicitioii for a 
few minutes, of siinli Jit to his lirvna The light vv is Rlkttid hj a pur 
of polishtd mctil mirrors and guided hv a laryngoscope It w is presiimefl 
tint the ultraviolet ri\s prohahh latcssivc in the ( nlindo sunlight were 
the efiii lent igent 

Iht stud} of the Mtil reiLtioiia to and espcciallv to ultraMolet 
rms, has l)eiome an. important and rapidlv developing hran h of pins 
1 logical phvsics Edgar Alavtr liia broiiglit tOpithir much inform ition 
on this subject from the therapeutic viewpoint 

Under eertain conditions visible light a siimes as drastic a phvsi 
olopica! r lo as the ultraviolet rns As luitid In Airs Clark it is 

possihh to sensitize Iniusc cell jw t aa out sensitizes a photograplm 

plate, mid produce au abnomijl conlitioii in which visible light is as 
active as ultraviolet Hus pheiioracDoii has been cilled photodvn imic 
scnsituatioii Altliougli i gnat rninv substances aciisitizi m vitro 

null cosiii chlorophvll and eertuii derivatives of hemoglobin have so 
firlfiu found effective iii vii i and the onlv inarkedh rffecfive sensitizer 
for higher animals is hcmutoporphvnn This sub tonce is derived from 
lumatnibv removing the ir« n It h sud tint trices of hemitoporphvrm 
ii’cur normillv in the unm but tin ijuaititv beiomes sigiufacaiit after 
the abuse of icrtnu Jnu as sulphuid and tnonal and in some people 
It IS cxerctid without obvious < lu e Sith per ons are sud to ht ea 

cifdmgU sensitive to lijit upon tin kin \n nnimnl mnv Ixs whollv 

un ilTectiil h\ tin injeetion i f h mat if irphvnn in the dark while it soon 
BiKciiinba to a much smilhr do e if in iiiit lined iii the Iijit IlaiiMnami 
iiiji ted whit* mice with it and tuiind 001 grim Inrmless in the dirk 
while 0 00 > gram will hmv on icnte svmptouis in the light Tlicrr 
is a niirkrd but temfonrv livpi ninn of the e irs nneandtul and after 
a period of gnat iictivifv tli iiiimil lucime's quiet shows dvspnei and 
dies lu one to three hours 

Such facts as thf«e su_,.e t i lint of investigation which miv pve to 
light ail iiiiportuici in lUidicil climitilof^ hitherto undre imed of 

It has iilnidv Uin stvtevl tbit (rnvjirnliirr tike the hr t rink in 
dcterimniii^ the pin loKgnnl rilatiom tf climati Hut it has iong been 
char that the /relink of licit, or sen illi tempiratiirr iniv van widch 
from the air tuiipi ritiirc as mcanr-d bv the ordiiiin thirmomrtcr 
Irufi-sstrAf \\ Ilarniigfon f irnu r ( ku f of the L & \Vi'itlirr Jhmaii 
"ns ajipirinth the first to delinitelv point out that the in itions of 
finii>critnr< run raueh mm m irlv piriilci to the rcidings of the wet 
liilb than of the dn 1 iilb thinnimttir 

Acei rdiiijv 111 dn air in which the boat of tlic liodv is earned awav 
b} evaporation or perspiration tin weather in»v be comfort iblc whfii at 
tin sune air Unifiratun in a humid iMalitv the heat would Is oppn 
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cjtcs rises from an i\crn^e of 37 per cent nt sea level to 44 per cent it 
Colondo fepniifcs, and to 54 per cent at I’lko s Pc ik 

O Gilbert of Boulder, Colorado, Ins rcpcited tiicse obsen aliens 
at vinous altitudes vurvin„ from OjOOO feet above to 120 feet lehw 
SCI level (m tlic Salton Sink of Califoniia) Hi found tlic Iiigliest ratio 
of Ivinpliocjtes (41 5 per cent) in the blood of pirmns lesidiiij, below 
sei level At Boulder, elev ition 6 , 'SO feet, tlie proportion of Ijinplin 
e>tes VV13 42 G per tent, nt Phirnix, Ari/ona, 1,100 fcit, 41 5 per cent, 
at Gold Hill and W ird, Colorado, 8,300 to 9,200 feet, 40 5 per cent 
It \nron, Illinois 5(10 feet, 38 8 per cent In short, tbc results iiulicitr 
tint the Ivnipliocvtosis is not a funetion of altitude per sc, but of some 
other factor 

Tinct II Clark refers to the Bmphocytosis tKcited under certain ultra 
\ lolct ri}8, and possibly the txc<^3 of those nvs in the suiihglit of special 
rtjjious eoinplett 1\ e\pl ims the inetalwhc ch «)„c 

Insolation — In lii^h altitudes tin uitensitj of in olutinn ii {.ri it h 
eiu«o the air hold^ but little moisture to nlworb the nvs, for the Bime 
rtison, the beat rndnted from the cirth is not retimed near tlic siirfaci, 
liut pcuctrutis to upper levels Ihere is greit ditrcnnee, aicorduiRh 
between the teinpentures of dn^ and ««r,ht, and between sun iiitl shade 
i n w inter an iiiv did miv sit coinfortibl^ in a «oI ir ftinjM riture nf ')0® 
to 100® r while a thormomefer hung in the slnde within irms resell 
registers below the freezing point As it is tlic shorter wavo-leiigtlis of 
sohr enir„v which ire siihjiet to itinosphene absorption, the liglit of 
elevated regions is pocu!nrl> neh in tin sc “ehoniieil’ nvs Tho intense 
illumination is piobibly largilv res]iotisih]e for the rcstkssmss and irn 
t ibilit;y witnessed in unacclimated persons at high altitudes 

Ilio physiologicd and psychic iiifliunie of lijit in ikes it a climatic 
factor Jlijor C I Woodndl chillis the intense swlar illumination 
with the evils, csprcnll^ of the nervous svstem, which make difliciilt the 
residence of vvluto people in the tropics 

According to him, light is the import int a„eiit in the production of 
neurasthenia and multifarious illicd nervous disonhrs, iiid per ons of 
blond comple-vion ire cspcci ill^ subject to its evil iriflnencis It sccnia 
liighlv probable that the ihhilitutiou induced iii the tropics is due nfhcrfo 
the combined influences of he it and liuiiiiditv, than to excessive jlliunim 
tion I iglit is iiidispi ns ibh to nomul life and, if its exec sleadstophvs 
lologic disturbance, it liecoiiits ill tlic more iniperitivo for the climatic 
tlura|KUtist to (onsuhr this a*,iiit siHcifitdiv in liis rcconimend itiona 
liie radiant cnergv eif the sun is nndoiihtedlv n powerful phvsiologicil 
stimulus, capable of workiii,, either good or harm to the Ixidj lltho 
llier,ipv IS III an (inpiried sti^c fcmeh expcninees as tlio«e of Itollicr 
III the cure of surgical tuherculosis under sunlight, deserve critical con 
firniation Webb corrcctlv ui^s caution in the application of the method 
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to a condition known aa pnfumonoJcomosu Fibroid changes are induced 
bj irritation from the foreign particles and considerable areas of the 
lung tissue nia\ be replaced b\ solid nodules, or masses of decplr stained 
fibrous tissue Chronic bronchitis and emphysema are the characteristic 
clinical sequences The familiar mingrs consumption’ is anatimically 
a pulmonary fibrosis In the lungs of a stone-cutter, forced to abandon 
his occupation on account of increasing dvspnea, the X ray plate showed 
ine dense shadows radiating from masbcs at the roots of the lungs and 
involving the greater portion of the oigins There was no ciidence of 
tuberculosis in this case lungs so affected seem to lose much of their 
normal immunity agiinst bacterial infection In the mining regions of 
Colorado it is not uncoininon to find superb athletes suddenly succumhing 
to an intractable form of pulmonm tuberculosis It is not improbable 
that the high mortality from pneumonia witnessed m similar districts 
is likcwi c associated with dust inhalation The intimate effect of in 
organic inclusiona on the Mtal resistance of the lungs is emphasized by 
I il Anders, who quotes SMirfields observations on occupation mor* 
talitv in Sheffield the death role of grinders from phthisis is more than 
8« times, and the death rate from otlu r respiratory di«ea«C8 nearly three 
times that of the average male whilt the death rale of cutlers from 
phthisis IS ncarlv three times and from other rcspiratorv disca es nearlj 
four times that of th*' average male ’ Tlic qualitv of the foreign matter 
inhaled seems not to bo indifftnnt thii« according to Osier coal minora 
are not especially subject to phthisi In his experiments on dust Tvn 
dall found the air exhaled toward the end of expiration to be free from 
solid particles, a fict sigiiihcant of the amount of dust that must lx* 
retained In manufacturing centers the smoke from burning coal com 
posed chiefij of carbonaceous particles with a considerable content of 
CO and SO probablj has importvnt rehuona to the public health The 
Bulphiiroua acid is cspcciallv irritntin^ to the ro piratorv mucous mcm 
brane Lndcr th« action of oxvgcn and moisture it becomes converted 
into aulpbunc ncid F Sihacfcr calculates tbnt there are daily dis 
charged from chimnevs into the air of London about 300 tons of soot, 
00 000 tons of carbon dioxid and 2 700 tons of sulphur dioxid 

Tlio«o bodic arc all mucli heavier thin air and tend to settle The 
solid pirticlcs at leist form foci for the condensation of miisturc, so 
that fogs impregnated with the ga«cs of combustion are readily generated 
‘statistics show that morbulitv and mortalitv from re piratorv di«ca«C3 are 
greatlv increased dnriii" In aw fogs in manufacturing districts It has 
been calculated tint steel du«t from the brake-shoes of moving trains for 
mcrlv permeated tin air of the Xew kork eubwav to tbc extent of one 
ton in a itiiIl of the tunnel 

Tl>» flgurf* irporlcO ji obabl} iIioaM In. modilUil ai tie re«oU of the »ppl «tIon 
of tmoVe eoneumi g ilerirce. 
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sue Wind movement grc\tlj enlimcca e\nporation and tlie cooling effect 
of drj air Isotherms plotted from readings of \\et and drj hulb ther 
mometers, respectuelj, differ widelj in their course, and mc find a phvsi 
cal explanation of the coolness felt on entering tlic sliadc on a summer s 
daj in and regions In the -winter, bj reason of the low humiditj, little 
heat 18 lost to the hodj b^ conduction Therefore, resorts in elevated 
regions tend to seem much cooler in summer and warmer in -winter than 
places on the same parallel near sea level 

Professor Clc\ eland Abbe points out that different individuals re- 
spond aarioiulj to the same plusical omironment, as does one and the 
same person at different times, as before and after eating Observing 
Ins own sensations, with the wind blowing five miles an hour, he noted 
the following results 


iNomnuAL Revctiox to Piivsical Emtroxmem 
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In Ills recent studv of tbc influence of climatic factors on human 
efficiency in its broadest sense, Professor Huntington gucs the pre- 
eminent place to temperature lie writes The law of optimum tempera 
turo apparently controls the pbenomena of life from the lowest activities 
of protoplasm to the highest activities of the human intellect ’’ 

In an essay like this it is impolitic to give a detailed discussion of 
the modification of phvsiological functions induced at high altitudes 
The monumental works of Piul Bert of llosso, and of 7nntz and his 
collaborators, together with the researches which liavc been cited here, 
represent the essentials of our present knowledge of tlic subject 

The scitnce and art of avntion is developed m flie late War do not 
appear to have, as vet, added much to our knowledge of high altitude 
climatology It was found neccssarv to subject candidates for aviation 
to elaborate tests as to the celerity and range of thoir physiological accom 
modation to the conditions of high flving 

Dust and Atmospheric Impurities — Impuntits in the atmosphere in 
the form of dust and noxious gases, not to speak of bacterial and other 
contaminations, have nndoubtedlv great though little investigated, effw-t 
on human health The lungs are the organs specifically affected The 
solid particles inhaled to a greater or less extent, penetrate the bronchial 
mucous membrane and arc distributed thence by the lymphatics, leading 
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But tlie mental state is stiU reliactuTV to mallieiiiatical exposition, and 
practical tluiicians are turning back to tliat viewpoint of life from wbieli 
the mind is regarded as an escr acting and often predominant energy in 
pliasiolojjical proco ses 

Madden airites ‘‘Ibo Stagsnte wbo knew all things and treated 
of them and some others, mikt« excellent observations on the mdispen able 
ncccssitv of sfrenitj of mind hopefulne s and eicn chccrfulne « for 
health of soul or bodv AMien the change of climatic stimuli relieves 
enniu awakens an interest in nitnrc or excites rest for mental effort 
it tends to produce that cheerful Bcrcnitv of which \ristotlp recognized the 
sahie The principles of climatic treatment are founded on psychologs 
as well as physiology 

Apilicvtion or Cijmaie to Tieatmevt op Disease 

It would seem at hrst sight cas\ to determine from empirical ob- 
servation the climatic conditions remedial for various patholopcal states 
Hut experience hows tint kiiehts which had opparenth been originally 
derived from the elinntc of x»ine dchiiite loealitv finally cca <d to reward 
the peckers of health so that factors other than those of climato wen 
brought into consideration Insorts for the tulxmilons for cximple 
that once seemed saliitarv lnve time and ngun divclopod into hotbeds of 
the disease No fair estimate of ( le phvsiol vical influenec of the tropics 
can be made until iiifeitions incident il to the hot zone are under sanitarv 
control In short, the can os of di i4s< must bo understood before a 
seuntific application of climatic thcripcutica can be hoped for 

kgain, iiniiece sirs olmuritv ba« Inn thrown arouml the subject of 
phvsiological climntolojiy 1/ the frequent failure to recognize that, in 
every place manv of the phvsual factors of climate are suhjeet to imracdi 
ato artifieial change to a deijrei vvhuh it would roquiro long jounievs to 
realize hr gcopaplucal means rcmperature humiditv, air movement, 
insolation, ore largelv suhjeet to artiheiil ngulition 

riie one di eise involving considiriti vu of cJiraatologv is tuberculosis 
Tuberculosis — Mheii tin pithivemc organism of tuliereulosis was 
discovered, the last doubt was removid as to the rea on wLv resorts which 
originally seemed fivorahle to rreoverv from tho disease so often proved 
later to Ic dinger spots for its aojiusition 

Pace the claims for the remedial powers of tuberculin the vears have 
Mcldid lilt one uidi pen able agint in tlie prevention and cure of tuber 
lulosis — the open air It is eiinoiis biw little the eniditv of this clinical 
till ling h IS Ueii reluieil M t havi ba n at *t loss for definite explanation 
of the livgicnic virtues of op* 11 ns rompirod with closed air Itefomng 
to a preeeiling di cus nn on the phvsiologv of vcntilitnn the contention 
of Hiiggt Pccnis sustained, that the morbid sen ation through vvhieli wc 
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White and Slnie\ found it extromclj difficult to estimate the morbific 
mfliuncc of smoke in the air of manufacturing centers They conclude, 
howeycr, th'it there is a general tendency of the tiiherciiloais death rate 
to riae as the mimber of smok^ days in the citi decreases, there is i 
general tendency for the mimber of deaths from pneumonia to fall as the 
number of smokj dajs in the citj decrciaes” 

It 13 obiious in estimating the hygienic relations of atmospbcnc nn 
purities that these should he primarily diyidci! into two groups according tc 
their solubility or insolubility m the body fluids To the first clas , 
including sulphuric acid, etc, yrc might perhaps oypect relatnolv acute 
physiological response The second class operates slowly through stnic- 
tural alterations of the lungs manifested as more or less eytensne pneu 
monokoniosis 

A J Lanza of the National lloiltli Council, has analyzed the data 
presented by miners consumption” as it occurs among the aaorkers m 
the Joplin mines of Jlissouri The mines produce lead and zinc and 
the offending dust is silicooua from powdered flint Elmers’ consumption 
IS dup to the deposit in the lungs of solid particles, the irritation of avliicb 
sets up a progresaiae fibrosis The early symptoms of the disorder arc a 
gradually increasing dyspnea on exertion, diminished respiratory expan- 
sion and pains in the chest Many of the victims examined had been at 
yyork. for ten to fifteen years, but it yyas not uncommon to detect signs 
of silicosis in those who had worked less than a year m the mines Sooner 
or later the subject of miners’ consumption is prone to dciclop either 
tuberculosis or pyogenic infection of the lungs or both Out of 720 miners 
examined by Luiza 4-33 had miners’ consumption and of these 100 showed 
tubercle bacilli in the sputa Ihc numerous X ray pictures of the chest 
yyhich illustrate this research arc strikingly suggestne of the plates oh 
tamed in pulmonary tuberculosis of glandular and brondiial type wiA' 
bilateral distribution of disem In adaanced cases the great raa« cs of 
sliadoyy, yyhich arc visible on the X ray plates, can be distinguished from 
those of ordinary fubtrtulosis only through the lack of «igns of cay itation 

The hygienic importance of this subject must be greatly enhanced 
when, to the inorganic dll'*!, are added putre^iblo snbbtnncos and patho- 
genic microorganisms iloreover, if the conception of atmospheric pol 
lution IS broadened to include not only inert suspensions, but the li' m" 
insects yyhich transport infections matter, control of the purity of the 
air must banish much of the disease whicli noyv afflicts mankind Wind 
and ram are the natural purifiers of the air, as regards accidental con 
taminations 

The Psychology of Climate — ^Tlic dcmoiystration yvithiii the past half 
century that the layy of the conseryation of energy applies to the roctah- 
ohsms of the In ing body led to a mcdiauical vieyy of vital processes yiliich 
only incompletely represents the forces that control the human hiing 
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But tte inciitil state is still rtfractory to mathtmatical exposition and 
pncticil clinicians are tunnng back to tbat >ie« point of life from which 
the mind is regarded ns an ever acting and often predominant energy in 
phnsiologicdl processes 

Madden writes Ihe Stag\nte, who knew all things and treated 
of them and some others makes excellent obseriations on the indispensable 
neccssitv of screnit\ of mind hopefulness, and even cheerfulness for 
henlth of soul or hodj ’ l\hcn the chmgc of climatic stimuli relieves 
ennui awakins an interest in nature or excites rest for mental effort 
it tends to produee that cheerful screnitv of whieli Aristotle recognized the 
value The principles of climatic treitment are founded on psjehologv 
as well ns phvsiology 

Apiucatiuv of Cumvtb to Tieatmext of Disease 

It would seem nt farst sight easj to determine from empirical oh- 
venation the climatic conditions remedial for various pathologicil states 
But experience diowa that biiiofita which had nppirentlv been originally 
denied from the climate of sonic definite loealitv finallv ceiscd to reward 
the cekers of health so that factors other than tho e of climate were 
brought into consideration Pevortv for the tuKrculous for example 
that once seemed salutari have time and again developed into hotbeds ot 
the disease No fair estimate of the pbvsiologieal influence of the tropics 
can be made until infections incidental to the hot zone are under sanitary 
control In short the causes of <li«ease must be understood before a 
scientific application of climatit therapeutics can be hoped for 

Again, unnccc arv ob eiiritj has Iccu thrown around the subject of 
phvsiologieal climatology by the frequent failure to recognize that in 
tverj place manj of the phvsical factors of climate are subject to immedi 
ate artificial change to a decree which it would require long joumejs to 
realize bv geographical means Tcmpcrotun luiraiditv, air movement 
insolation are largeh subject to artificial regulation 

The one disease involving cvnsidcratim of climatology is tuberculosis 
Tuberculosis — Mhcn the pathOe.«nii, organism of tuberculosis was 
discovered the la«t doubt wis removed as to the reason whv resorts which 
on^inallj seemed favorable to rccoverv from the disease so often proved 
later to te danger spits £ r its i qniaition 

Pace the claims tor the reroi dial powers of tuberculin the years have 
jieldtd but one indispciisalle agent in tlie prcicntion and cure of tuber 
culosis — the open air It is cunons how little the cruditv of this clinical 
finding has been refined We have been at a loss for definite explanation 
of the hvgienic virtues of open as compared with closed air Kefemng 
to a preceding discussion on the pbvsioli^ of ventilation the contention 
of Fhigge seems sustained, that the morbid en ations through which we 
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recognize the nnpurity of respired air arc not duo directly to acquiied 
chemical properties of the nir, Lnt to the irritation of certain sensory 
nents of the shin brought about by a nao of temperature combined nith 
a hijjh degreo of rclatno humidity The nerves specifically concerned 
in these sensations would seem to be those delegated to temperature sen 
sations, moreover, in tho clothed subject, the skin of exposed parts, the 
head, neck, linmls, wrists, possibly the lining of tiic nasal canal, would 
seem to bo of rcJativolv pamniount importance In explaining the main 
tennneo of a constant body temperature under wide tlicnnal variations of 
the air, wo find no difficulty in nxcnbing profound alterations in metab- 
olism to stimuli arising m the temperature nerves of the skin Prom 
tho same point of view tho suggestion is obvious that the sensations of 
comfort or discomfort arouscil m “good” or “hid” air arc but incomplete 
conscious expressions of tissue reactions which determine tho molctular 
efllciency of tho machine, and incidentally regulate the production of sub- 
stances protective igimst diseiso While heat and humidity arc of pre- 
dominant importance in the excitement of cutaneous scnsitions lending to 
feelings of wellbeing or iHWing it would l>o a too narrow view wliicli 
would restrict to the action of these physical agents the multifarious sen 
sory impulses, largely operating through the consciousness of pleasure and 
pain, through whicli tho metabolisms of the body are, I believe, largely 
ordered 

Thus nature, tbmugli visual and auditory impressions, tends to 
generuto an rcsthetic state, whicli is a potent addition to that mental at 
mospberc vvhicb favors recovery from tuberculosis 

It 18 worth while, in passing, to point out tliat the response of tho 
body to the manipulations of hvdrothcrnpy is, in largo measure, but a 
demonstration of tho physiologic influence of temperature and moisture 
on cutaneous sensations 

These reflections point to n physical basis for tho knovvn plivsiological 
effects of life 111 the open, and make it conceivable that all the advantages 
of such an environment might he secured indoors under artificial regu 
latiou of tempernture, humidity, air movement, illumination, and other 
factors, pliysiologic and psvcluc, of the outside climate 

In short, the facts point to the conclusion that tho “resistance powers 
of the body, aside from those specific immunities developed m response 
to substances m tho circulation, arc developed ns reactions to afferent 
nerve irnpulsts, or sensory impressions, which spring for the most part 
from the cutaueous surface * 

Tho victim of pulraonarv tuberculosis, thrilled with sickening chills 
along his spine, is prone to huddle over a stove in a closed chamber, or 

There is an analogy between the action of these trophic afferent impulses and 
that of the blocbcmic antigens which etlmnlate tie tissues to produce immune bodies- 
Cf the sugfecstivc paper by Cnle 
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to seek relief in a land of perpetual summer But practical clinicians 
have found that recoi erv from the infection is apt to be furthered rather 
in a somewhat variable and rif^orons than in an cquablt climate , and it 
IS the general testimonv from health resorts that patients commonlj do 
better in winter than in summer It is significant that the same patient 
uho left to his own devices had dreaded a fall of nir temperature below 
72® F under proper therapeutic control learns to rejoice m the crisp 
freezing air of a northern winter IIis point of view has been so altered 
by training that his feelings of pleasure and pain resume their normal 
function as sentinels to consene his wellbeing He breaks the vicious 
circle in which a morhid sensation led to a hurtful act (for the specific 
indications for the application ol the open air treatment m pulmonarv 
tuberculosis see \olume II ChipterXX\ ) 

IVben the conception obtained currencj that the open air was the 
most salutary environment for the consumptive, a tendency was mam 
fested by certain phthisiograpbers to estimate as of equal tberapiutic 
value all open oir and to decrj the hitherto assumed virtues of climatic 
change \Yhile admitting that the climate of the back >ard was more 
remedial for the tuberculous than the climate of the adjoining kitchen 
they would not grant that a still greater deviation in roetcorologic condi 
tiona to be found in distant resorts could have healing virtues in e^cesa 
of those to be found on a citv lot This question can only be decided 
empiricalh , but the reason eanoot but be impressed with the physiological 
facts of climate, such, for example as the specific stimulation of the blood 
forming organs, of tissue proteid assimilation etc. which occur in mod 
erately high altitudes The unbiased mind must grant at least, that 
everj climatic complex operates for or against the recovery of a consump 
tive in proportion as it excites con ervative or destructive phvsiilogical re- 
actions The impression has gained ground that a cure of tuberculosis at 
bigb altitudes leaves the patient e pociallv liable to relapse or to again 
contract the disease on returning to lower levels It is probable that the 
only truth behind this belief is the fact that laanj cases of arrested pul 
monary disease can pursue a u«efnl life only under certain favorable con 
ditions The tendency of persons returning home after achieving arrest 
of their disease, is to abandon the hjgienic methods to which they owed 
improvement It is also true that the temperament and constitution of 
one who has harbored tuberculosis ofttimea demand the stimulating condi 
tioEs of high altitude to roaintain a feelin^, of well being which of itself 
must be a powerful aid to the resistance powers The bodj is probably 
vastly more sensitive to the influence of environment and is subject to a 
wider variety of phvsical stimuli than we have anv idea of An expori 
mental analogy for this position is offered bj the exceedingly suggestive 
results obtained by Beid Hunt m his investigation of the effects of 
s restricted diet and of various diets upon the resistance of animals 
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recognize tlio impurity of respired air arc not due directly to acquired 
chcmic'il properties ol tlio nir, but to tlie irritation of certain sensory 
nervea of the skin brought about bj a rise of temperature combined with 
a bigU degree of rclntive biwniditj Ihe tict\c 9 specifically conenraed 
in these sonsitiona would seem to be those delegated to temperature sen 
sations, moreover, m the clotbcd subject, tlio skin of exposed parts, the 
head, neck, hands, wrists, possibly the lining of the nasal canal, would 
seem to bo of relativclv paramount importance In explaining the main 
tenanco of a constant liody temperature under wide thermal variations of 
the air, wc find no difficulty m ascribing profound alterations in metab- 
olism to stimuli arising in the temperaturo nerves of the skin Prom 
tiio same point ot view the suggestion is obvious that the sensations of 
comfort or discomfort aroused in “gowl’' or “bad ’ air are but incomplete 
conscious expressions of tissue reactions which determine the molecular 
efficiency of the mntliinc, and incidentally regulate the production of sub- 
stances protective agunst disease While bent and humidity are of pre- 
dominant import lime in ibc excitement of cutaneous sensations leading to 
feelings of well being or iHbcin„, it would be a too narrow view which 
would restrict to the action of these physical agents the multifarious «en 
sory impulses, largely operating through the consciousness of pleasure ond 
pain, through which the wetabohems of the body arc, I believe, largely 
ordered 

Thus nature, tliroiigli visual and auditory impressions, tends to 
generate an msthetic state, which is a potent addition to that mental at 
moapliere which favors recovery from tuberculosis 

It 18 worth while, in passing, to point out that the response of the 
body to the manipulations of hvdrolherapy is, in largo measure, but a 
demoustiation of the physiologic influence of temperaturo and inoisUuc 
on cutaneous sensations 

Those reflections point to a physical basis for the known physiological 
effects of life in the open, and make it conceivable that all the advantages 
of such an environment might bo secured indoors under artificial regu 
lation of temperature, liumidity, air movement, illumination, and other 
factors, physiologic and psycliic, of the outside climate 

In short, the facte point to Uie conclusion that the “resistance powers 
of tho body, aside from those specific immunities developed in response 
to substances in tlio circulation, are developed ns reactions to afferent 
nerve impulses, or sensory impressions, which spring for the most part 
from the cutaneous surface * 

Tho victim of pulmonirv tiiberculoais, thrilled with sickening chills 
along his spine, is prone to huddle over a stove m a closed rliambcr, or 

l9 an analogy between the action of tlicae trophic afferent impulsca 
tliat of the blochcnnc antigenc which stimulate the timuea to pro luce immune b dle»- 
Cf the suggestive pnprr by Cnlc 
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Hheumatoid Diseases — ^Painful affection'! of the connective ti sues 
grouped under the term ‘rheumatoid disea ea” are common in high alti 
tildes their incidence proh ihK heirs in imcrsc proportion to the metabolic 
reactive poucr o£ the individtnl On the contrars acuie articu/ar r/icu 
mnti.sm is le s frt<]uciit than at sen level 

The writer ha‘< hid intimate opportunity of studying the case of a 
min who in Denver suffcis much from ill-dtfincd pains, at times clnric 
terized as muscular rheumatism and heidachis whith are relieved hv 
salicvlate of soda The c symptoms disappear on a youmej to sea level 
and remain in abeyance for s>onip weeks alter his return 

Respiratory Affections — Catarrhal conditions and hronc?iih» as i 
nile are most favorably influenced in a climate of moderate humiditv 
Newcomers in Pockv Jlountain resorts hihitually complain of irritative 
symptoms which are due to drvingof ibe mucous membranes 

Twherculouj laryngitis and other organic respiratory affections, though 
priraanh contra indicating drv air not uncommonly m elevated regions 
hnd amelioration in the estabhslimeiit of a etnen! improvement m well 
bung Theory and eaperienee agree m the teichiag tbvt the mortality 
from hhar pneumonia inerta cs in high altitudes Nevertheless prac 
titiouers in moderately elcvsteil re,^ions will a^rec with J N Hall, 
who from n wide cTperiei ce concludes 1 believe from this study that 
the mortality of acute ptieunvoiui is not maurisllv affected hv altitudi 
until one passes hivotid in elevation of i 000 or 7,000 feet” 

Certainly the pneumonia m^rbiditv and mortality in Denver arc not 
in cveesa of those for the same disevsc at sei level 

One of the most curions of climcil experiences with bronchial 
asthma is the frequent cempletc relief afforded at elevations of a mile 
or so above stv Ifvd On tlx eontrary the subjects of emphi/bema are 
not apt to do well 

Heart Diseases — Heart di eiscs are benefited or made y\orsc in high 
altitudes, in proportion to the pvwer of the heart to respond to excessive 
demands upon it and thus increase its range of accommodatioii. 

The pre cription of mountain, climbing for chronic heart disea e 
has a sound physioloj.ieal basis Nevertheless when a physician at an 
elevated resort finds it dithcult to restore a bitiken compensation he desires 
above all thinj^v to sec his pitient transported to a lovver level 

\\hile th( body is at re t the meeliamcal conditions of the circulation 
aro practiealh identic il through a wide raUj^e of elevation above the sea 
but the demands of raiisenlir exertun call foi an incrpase of cardiac 
activitv which IS cxcesaut in proportion ta tlie altitude Acclimatization, 
or tnimiio sTeatlv cxpiiids the limits through which the heirt can ad 
just itself without overstrain 

H II Babcock is probably correct m his assumption that the condi 
lion of mitral stenosis is one which, for mechanical reasons, especiallv 
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to certain poisons’ IT( fonml tint tlip rfsistintc of i-ninc aniimls to 
certain ponoris miv lit inoreisixl fort^fol(l !y clianprcs in diet, tlie con 
\cr8c cffpct 111 i> follow 'll! appH>priitcdHtnr^ Xlit resist iiiu ofaiiiMiile 
to tlio poison wia diretth reliiteel to eertmi inferml pecritions, particii 
larl> tint of tlie thyroid ^.Iind, wliose pr<*diietion is inodifiid li) diit 
Season has on important effect upon tlie risistinte of aliinnls to etrtaiii 
jioisons, in some < isi s thiRc e fftets «em to depend upon seisoinblc v im 
tions in the activity of the thyroid *’ 

The writer has recently iKcn impressed with tin importance of con 
Bidcriiif, the acid ilkali haliiicc of the blood as a factor afTectim? ti««iic 
resistaiifc ^\hLro a condition of aeidosis exists, as he imiufcstcd 
h} an excess of acetone in the iiniie, iiiysterinits disorders m i\ sometirms 
easily he corrected hj the application of appropri ite ilkaliiie and dietetic 
treatment Hurt ib ptaRon to ImIhvc that the backsets to wlmh man' 
ttibcrciilons uualids arc prone yiithont appircnt cause often find tlitir 
explanation in a xecurrmp acidosia 

In an essay like this oiiI> j,ciicril relations of climito to special dn 
eases can ho touched upon ilie yyorks of lltig^ird, Solly, mil others 
must 1)0 consulted for details 

Anemia — I fTicunt oj>rriti<m of flu blood formni^ orpins is a fiimla 
mental requirement for licilth Amde from tlic specific effect of mfeC' 
tions, the state of the blood has i direct relitum to climatic enyiruntncnt 
Pesidenco m the tropns is said to imhiee ancnin, whereas rcninyjl to an 
inyij,oratint elimitc restores the blood Jhi work of /uiitr, Ilildanc, 
and others, on liifjh altitude pliysiolop, soims to dcmoiistrite tint the 
diminution of nxygiii tension in (he air S])<(ifi(ally stiinuhtcs tlio 
bone* marroyy, and probably other sites of blood fonnition, to ixctssi'C 
activity 

iliertforc, eyin it moderate ileyntiims of 5,000 to '',000 feet the red 
hlood count and tin hemoglobin pc recnta^,c rxeted tho i of pcojilc at sea 
level At liifih altitnihs healtli <l( minds n projjortion ifo inerrase of hemo- 
globin and red corpuscles In Foniewlut crude cluneal obsen itions at 
JXri'cr, one mile above sea Icvil, I li ivt Ikc n leeiistoinod to find disorder’ 
attributable to anemia in patiiiits whose lifino^Iobiii percentage ranged 
as hifh as from 70 per cent to per cent 

Cout — Goiit and htlicinic stitcs arc due to conditions of nictalmh’Ui 
and circulation which an modified hy climatic tn atmciit According to 
Iluggard, “a dry, hraeing climate is alwajs most suitihlc” Iicvtrtlie“ 
less, the yvriter is conyinctd tint a cliancti ristic eifret of residence m 
Jngh altitudes, at hast m the iinaiclimitid, is a relitnc ytnoiis plethora 
High venous hlood pressure, icconlin;, to good authority bads to gout 
jyewcomers m moderately high altitiidis partieiilirly if indiscrcit in 
exercise, arc apt to suffer from "bilious attacks’ ns a pliisc in nccliroa 
tization 
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Rheumatoid Diseases — Pimful affections of the connective tissues 
grouped under the term rheumatoid diseases’ arc common in high alti 
tildes , their incidence protuhK 1 e ire in inverse proportion to the metabolic 
reactne pouer of the iiidiiidnil On the contrarv, acute articular rheu 
is less freqmnt than nt sta level 

The writer Ins had intimate opportnmtv of studying the casi of a 
man ulio m Dcimr suffiis much from illdehnctl pains at times chane- 
terufd as muscular rheumatism and hcidachcs which are relieved bv 
sihcvlate of sodi The e symptoms di appear on a journey to sea level 
and remain in abeyance for some weeks after his return 


Respiratory Affections — Catarrhal eotidUions and hronehilis as a 
rule, are most favorably induenced in a tlimate of moderate bumiditv 
Newcomers m Pocky Afountam resorts habitually complain of irritative 
symptoms winch are due to drvmgof the mucous membranes 

1 uherculout laryngitis and other organic respiratorv affections, though 
primarily contra indicating dry air not uncommonlj in elevated regions 
faiij ameliorition in the estsblisbmint of s gcnersl improvement in well 
being Theorj and cvp rirnce agree in the teaehiug thvt the mortality 
from lohar pneumonia increases in high altitudes Iyevcrthele«8, prac 
titioncTS in moderately elcvatid usums will agree with J N Ilall 
why from a wide tvpciirLce concludes I liclievc from tins studj that 
the mortality of aciitf pneumonii is not mitenalK affected by altitude 
until one passes bojond an eke ition of b 000 or 7 000 feet ’ 

Certainly tho piieumonu morbidity and mortihtj m Denver are not 
m cveess of those for the same disca e at sea level 

One of the most curious of clinical evpenences with hronckial 
aslhm/i 18 the frequent complete relief afforded at elevations of a milo 
or «o above sea level On the contrary the subjects of emphysema are 
not apt to do well 

Heart Diseases — Heart disea es are Lenehted or made worse m high 
altitudes in proportion to the power of the heart to respond to excessive 
demands upon it and thus incrca e its range of accommodation 

The prescription of mountain climbing’ for chronic heart disease 
has a sound physiological basis Icfyertlielcss when a physician at in 
elevated re«ort hiids it difficult to restore a bmken compensation, he desires 
above all things to le hi« patient trinapioTted to a lower level 

^\hik the body is at re«t, tbe mechanical conditions of the circulation 
are practically identical tbroUeh i wide rin^^e of elevation above the sea, 
but the deminda of iiiuscailir tvertion call for an iiicreise of cardiac 
activitv which is cxetssivc in proportion to tlie altitude Acclimatization 
or trainiiip. greatU expands the limits tliroiit,h which the heart can ad 
Just It elf without overstrain 


P II B ibcoek is probably correct in his assumption that the condi 
tion of mitral stenosis is one which, for mechanical reasons especially 
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contraindicates high altitudes Ne%ert!icle‘«3, in Dcmcr, for example, 
many persons ^\lth stenosis of the mitml valve live m comfort Nervous 
affections of the heart appear to be bettered or otherwise, in high alti 
tudes, according to the general reactive powers of the patients 

There seems no reason for believing that, in patients who load a quiet 
1 fe, arlcnosclero^i, contra indicates residence in high altitudes How 
ever, it appears that aneurism and mortolitv therefrom are considerablv 
greater at high than at low elevations 

Disorders of Digestion — In the writer’s estimation, climate is inJi 
rectlj of importance in its impress on the digestive functions through its 
effect on the metabolic and nervous avstems 

Lspeciallj m high altitudes, a “nervous djspepsia” is apt to reflect 
imperfect adjustment to the envitoiiment, and a ‘bilious attack,” which 
the writer has attributed to relative venous engorgement, frequently at 
tends the process of acclimatization. 

Skm Diseases — Great importance lias been attributed in the foregoing 
pages to tho phvsiological functions of the skin There is no organ of 
the hod) which conics so dircctl) under the influence of climate as the 
skin, jet there appears to be but a meager collection of data regarding 
tbe subject, cither in health or disease Cases of eczema at least in its 
acute form arc said to do badly on the scasliort, and in cold, damp 
weather Acne is al«o made worse on the coast, and is apt to improve m 
drv inland stations Cases with do better in a warm climate 

It has been said that at high altiUides those cases do worse m which 
the skin disease depends on nervous derangement 

Disorders of the Kidneys — It is generally admitted that the chief 
object to be secured in the treatment of kidne) disease is rest for the 
organ The potent factors within our control include diet, muscular exer 
CISC and the activities of the skin and lungs Experience indicates that 
patients with disordered kidncvs fare worst in cold, damp places of van 
able temperature Thev thrive best in warm, equable, and somewhat dry 
climates There is substantial basis for the opinion that persons with 
inflamed or dej,enerated kidnevs are apt to fare badly at high altitudes 
In mv experience disease contracted at an elevation is better borne than 
•when imported It is difficult to acclimatize a diseased kidney 

The observer is impressed with the importance of the circulation m 
renal insufficiencv Clinical experience has impressed me with the belief 
that passive congestion of the kidnevs is the preponderant deleterious 
factor due to the conditions of higji altitude Certain forms and stages 
of kidney disease as of heart disease, are distinctly ameliorated bv a 
judicious mode of life at a moderately high altitude 

The Nervous System — Special emphasis has been laid in the prcced 
ing pages on the purely psychic value of climatic change The mental 
state 13 molded to a great degree by the reactions occurring in the various 
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organi, among 'whicli the nervous sv^tem >8 of predominant importance 
Climates ma\ affect the ner\otis «>^stem either directly or indirecth 
through their influence on metabolism m its widest sense Using the 
rather indefinite terms in vogue climates mav be relaxing setZafiie or 
stimulating m their influence Whin nutrition is improved and a state 
of uell being secured, the qualiiving term tonic mij be added Thus, 
warm moist coasts or islands are seditive to relaxing On ocean vo;)ages 
or cooler coasts the prevailing influence is touie-sedative Inland places 
of low altitudes are usually simply tonii, in effect Elei ated inland regions 
are stimulating tome or stmph stimulating” 

It has been made obvious that the phvsiological influence of high 
altitudes tends to increase the chemical activitj of certain vital tissues 
Vt moderate elevations, 4,000 to 000 fett laying on of proteid tissue, 
building up of the organs, and improvement m thoir efficiency tend to 
occur IVith further increase of elevation katabolic processes gain ascen 
danev and it is as if the macbiue suffered from internal friction It 
cannot be too strongly emphasized that physiological adjustment to lowered 
barometric pressure requires time and rest. Imprudence in exercise on 
the part of newcomers is prone to turn a sojourn which mi^ht have been 
salutary into a period of nervous overstrain Constitution and tempera 
ment determine to an extraordiuarv degree the fitness of people for 
residence in elevated regions Persons of phlegmatic disposition or those 
who are nervous from malnutrition or overwork are apt to Jo well at high 
altitudes The hysterical and those with inliercnt nervous temperaments 
often find their disorders accentuated Nevertheless the medical observer 
IS often astonished at the development of nervous stability in patients 
whom from a theoretical viewpoint ho would have advised against seeking 
a high altitude The general belief that an occasional drop to sea level 
IS necessary to the best interests of residents at high altitudes is probablv 
well founded Differences m timperament and constitution which be 
come esppciallv conspicuous under the strain of low atmospheric pressure 
no doubt determine in a less sensible degree the adaptability of people 
to other climatic conditions 

Thou^jh we may not accept fnlly Major Woodruff’s dictum that in the 
tropics or brilliant sunlight fair skinned persons always deteriorate in 
health, as compared with brunettes it la nevertheless true that indwvdual 
as well as racial characters determme to a degree the adaptability of 
climates to the preservation of health and the cure of disease 
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CHAPTER V 


rmsiOTHERlPT MASS\rE EXERCISE 
Haiui^ E^ton Stewaet 
PHYSIOTHERAPY 

Before considering m detail tbe different phases of phvsiothcrapj and 
tlio proper method of blending them in the treatment of various diseases 
and injuries a brief survo of the subject its scope and relationship to 
general medicine and surgical praetKe is in order Pbjsical agents have 
been employed therapeuticallv since the earliest dais of medicine Hest, 
exercise massage, sunlight and water ipplied to the body wero the first 
phjsieal 8g,cnta to be used Gahanic and faradic electncitj have been 
used for about % eenturj ‘Static electncitj has bLen emplojed nearlj 
half as long while the siDti«oidal and hifdi frequency currents are of 
recent date The amazing speed attained in the recent development of sci 
entific medicine has been more than matched in the field of phvsiotherapv 
bv the development of modem apparatus expenmentation and refine 
inenls in technic. The advance in the scientific application of physical 
therapeutics in the last decade is perhaps greater than that which was 
made up to that time The pioneers who worked in the field of electro- 
thenpv, hydrotherapy or massage and exercise laid the foundation for the 
modem use of phvsiotherapv forming the basis for the millions of treat 
ments given to the ex service men In the medical corps of the various 
armies during the Gi\ it sr for the fiist time m the historv of medicine 
a large number of reguhrlv trained plivsicians devoted their entire time 
and attention to all branches of phvsiotherapv 

In the American amiv wc weie ible to institute a department of 
phvsiotherapy which functioned iii ixtvtwo difTerint liospitals and was 
comprised of over a hundred phvsicuins and twelve liimdrcd reconstruc- 
tion aidea The personal backing of the Sui^con General and the organ 
ization of a department of his office under I leutenant Colonel Frank B 
Granger of Boston brought together a personnel and equipment tbe like 
of which had never before existed From 1918 to the end of 1D22 mil 
lions of physiotherapy treatments were given to the service and ex 
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■sen ICO men bj the modicil depirtments of tbc Armj, Nar\, U S Public 
Htalth Service and Vetemns*’ Bureau The result? on the whole were 
e'^trcmelv gritifvinf^ and b\ reason, of the vast amount of data collected 
vve maj feel that pin siothcnpj is on as firm and proved a scientific 
basis as any other branch of medical practice 

The scope for the application of this branch of therapy has rapidly 
widened until at the present time a large proportion of diseases aud 
almost all tapes of injnn are amenable to treatment by it II cannot be 
too strongly insisted upon that utlhafew minor erceptions pliystotherapy 
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ts not a complete regime of treatment hut is an adjunct to the routine 
hygienic medical and surgical care of the pati«n< Fortunately there 
are practicallv no contra indjcations to the employment of the accepted 
methods m combination with physiotherapy in any given case Long 
retention of hxation appaiatus is perhaps the main exception Plivsio- 
tberapv is directly applied to the affeeted pirt It requires a large 
amount of detail in the technic of its emplovmeiit The lirge floor space 
and special apparatus requmd to do the best work places a limitation 
upon the amount of phv siotherapv which the general practitioner can do 
tomcnientlv Nevertheless, it is vitallv important that he he able to 
determine those conditions m which the help of pbvsiotherapv will lead 
to more rapid recovery on the part of hi^patients A full equipment is 
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for the specialist and tho lio pitil depirtment of pll^ siothtrap\ Loth of 
which are now rapidl} increaam-, m nnmbcr On the other hand, a ^cit 
dcil of good maj be accomplished with a cnmparativclv simple equip 
ment proMding the indications and principles inulprljin^ tho technic 
ire thoroughly understood Even a good piece of apparatus and the 
manufacturer s direction as to its use xre not a sufficient tickground for 
practice in even a single branch ot phasiotherapv 

A digest of the main modalities u ed and indications for the eniploe 
ment of phxsiothcrapy will exemplifv the widening scope of this bnneh 
of treitment Tho electrical currents are employed m nccordince with 
their three main effects on living ti sue brst, changes in chcmi»tr\ sec 
ond, mechaiiicil action and third the production of heat In the first 
division falls tho straight ffiihanic current and wc ii o it to rearrange tho 
ions withm the tissues to drno in drug ions from without, to destroy 
tissue hv their caustic concentration and to alias nerve pain In the 
second, group are found the interrupted and uaie tjnhnntc and sinu. oidal 
currenfs u«ed for the eontraetion ot nius*.le completely or partialK de 
pnred of its nerve supply, and to stimulate other fnnetious by muscular 
contraction. 

Porodism is used to restore the tone of underfnnctioniiig muscles whose 
nerve supply 18 normal Sint ie cU ctncitv in the form of the "Morton ware 
sparks and effluve la enipiovcd~to produce mi«3 or local tissue contrac- 
tion for glandular stimulation or the removal of Ivmphatic stasis, god 
to a lley ia {c3 linrjuo to the pressure of such stasis The high fre- 
quency currents of Oudtn and Jesln produce supcrficnl and to s certain 
degree deep heat relieve pun and stimuhtc metabolism or destroy by 
fulguratiou when localized at a needle point Dntherm)/ which u one 
of the most powerful agents in all tlic held of medicine creates an in 
ten edcep-Bcatcd heat localirnl at vnll with a subsequent active hvperemifi 
which greatly reduces repair tune and aids m the resistance to localized 
infection Its general effect m lowering hvpertf ii«ion decreasing pain 
and promotin,, general and local metxbolism is also made use of 

Tadiant hfjhl and heat stimulate the cuculation relieve pun and 
promote repair 

Vltraiiolet l ight h a& both a local and gencnl effect. Locally it is 
one^Tthe most'powcrful of antiseptics with no effect upon the ho«t other 
than the dostniction in strong doses of supcrhcial epithelium lIo«t 
localized infections yield rcadiH to its appjicition iii their early stages 
In moderate amounts u is a very powerful stimulant to skin cell growth 
and IS indicated in slowly htaliiu^ wounds and ulcers of the km Gen 
erally, it is the same tonic to the body that sunlight is enriching the 
hemoglobin and the fi Jiting property ot the blood increasing metabolism 
and inducing sleep 

Exercise and mas age develop the body and its nervous coordinations, 
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•^timulnto inctnlwlisni, dtf.r tissue detonorntion in middle life, aid cir 
cuhtion nml Iiilp to present and rtdiico defonnit^ 

Hydrotherapy may k used to induce rtllexlv both stimulation and 
sedation of tiio nerious s^stun and ohtain ktli local and general ohauns 
in the circulation '' 

Ilio timo Uliiii till ftrin plysiolliLrniiv iiiraiit “bikin„ and imsnp.” ii 
oicr, «o IS tlir real iisrtiiliioss of an assistniil al.oso iiicllimis nra limited 
to tlicso tno means 

KFQuinrjitMs lou IIosiitat am» Climcai DrrAitTMFMs of 
P ir\fliOTitFn\ia 

The goacrnmciit hospital department of physiotherapy has served ns a 
model for a number of aucli dtparfiiunts ncciitly tstablidiod m civilian 
general hospitals 

Personnel — IJio tvpe of young a\oman who kenmo the reconstruction 
aide of tho unr and post w ir days had, as n mlo, nonnal school, college 
or nursing training and recused intcnsiao courses in nil branches of pliysio 
therapy There arc several schools of pbvsiotlicropy graduating well 
trained aides and tlie\ are becoming available in increasing numbers 
There should be one aide for each four to eight nurses, depending on the 
type of ciscs handled 

Floor Space — A great deal of work can k done in a relatively small 
space if It IS properly arranged There sliould bo many wall pliig«» 
divided into several separate circuits The intake wiring and fuses should 
k very heavT If tho tables (or cubicles) aro arranged parallel, with 
four feet between them and the side wall, much of the nppiratiis niav k 
convonienth shifted to tlic various tables or stalls All circuits sliould 
be numbered in the fuse boxes to facilitate quid replacement of fuses 
when blown out 

Apparatus — A small dcpirtmcnt for a hospital of one hundred beds 
would require at least the following apparatus eight treatment tables, 
two sets of pulley weights one gilvnnie control, one faradic coil, one 
sinusoidal matlnne, one air-cooled ultraviolet lamp with a few quart/ 
applicators for local work, four ainall portable or two 1500 candle power 
radiant lights two portable and two stationary high frequenev macluiies 
In a two hundred bed hospital, this equipment should ho doubled except 
that a water cooled ultraviolet lamp instead of a second air-cooled should 
k added, together with a motor vibntor, static iiincbinc and paruflln bath 
Care should bo taken to s*nte the typo of current, frcipioney and voltage 
in ordering machines In larger hospitals and those devoted to special 
types of cases, this oiimpincnt would linvc to k greatly modified A cor 
rective gymnastic room and hydrotlu rnpy plant are most useful vvlicro it 
IS possible to install them 
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Postwar Reconstruction — ^The writer after Ins work as assistant 
director of pLjsiotherap} of the ami> section, organized the section of 
physiotherapy m the Biireiu of the United States Public Heiltli Service 
which took over tht care of the disabhd exservice men This work has 
grown during the last four vtars to a magnitude equaling that done bj 
the Armv iledical Corps and has now been transferred to the Veterans 
Bureau In the meantime the Pnhlie Health Service has continued and 
extended this work among its own Alanne Hospitals, and the Jlavj has 
also established this branch of its medical service on a good basis The 
longer these hospital departments have functioned the more invaluable 
have thev proved themselves With the ex service men the work, now 
largely with chronic diseases has fallen into three mini tvpes First 
the neuropsjehiatnc cases which include peripheral nerve regeneration 
traumatic psvehoses of various tvpes md a wide varietj of other con 
ditions All tjpes of phvsiotherapv are employed in the treatment, hut 
hydrotherapj takes a more prominent placo than it does in the general 
hospital Sicond the tuberculous group often complicated by war wounds 
and various other conditions With this class of cases, ultraviolet light 
IS of great importance although all methods are employed The third 
type IS the general medical and surgical group which requires a well 
rounded application of physiotherapv It is certain from the results 
obtained that phvsiotherapy will have an increasing rule m the treat 
ment of these conditions until the chapter is dosed Those in charge of 
departments m general ind special hospitals can learn much from what 
has been accomplished bv the ailequate thorough and persistent application 
of phjsiotherapy to a wide range of conditions under government super- 
vision 

Industrial Accidents — There have Utelv been established in rapidlv 
increasing numbers clinics and hospitals devoted entirelj to the physical 
reliabilitation of the injured workman Physiotherapv and prescribed 
occupational theripy with vocational tr lining form the backbone of their 
work It is a matter of great economic importance to the worker his 
family, his employer and the compruaation insurance companies that he 
be rctnniod to functional efliaencj and full earning power at the earliest 
possible moment Once the initial suxgical care has been properly per 
formed mam dependence for this eiriy return of function must be placed 
on physiotherapy Nothing else can be substituted for it The recoverv 
lime in fractures can bo reduced by about one-third In cases of sprains 
and bruises an even greater reduction in rcoovorv time is possible The 
cost of special treatment or of maintaining -i department of pliy siotherapv 
IS much less from an economic standpaint alone than is the payment of 
lomponsation through an unnecesoanlv long period of disability There 
18 no question that in tins particular field physiotlierapv will make one 
of Its most valuable contributions to medicine 
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Athletic Injuries — It has Utn conclnsivcH demonstrated m tlie treat 
mciit of the iiijnrid athletes of some of the larger imncrsitj teams during, 
the list three jeais that phasiothenpj proporlj used greath cuts down 
the time of disahihti during which athletes have lost their usefulness to 
the team flic sprains, strains and muscle bruises which make up a largi 
part of athletic injiiriis are espiciallv amcnnhlo to phvsiotherapeutic 
treatment Ihc danger of pcniiancnt di&abilitv or recurrent injury 
through chronic w cakiicss is markediv los ened The prc^'Cribing of the 
treatment must be m the hands of the team phv&ician and not the athletic 
trainer 

General Hospital Practice — It has been said that “no hospital cm 
call itself modern in the*« davs unless it has a good department of plmio- 
tlierapv That stitcment is sub crilic*! to by pneticalh all physicians 
and surgeons wlio have had the opportumU to watch such a department 
function OccisionaJlv in tho govemroent senjccs, the medical officer 
in charge of a hospvtvl has been rcluetant to assign the space and under 
tike the expenses incident to the establishment of a hospital department 
Practicalh without exception tho«e medical officers have become cn 
thusiastic in their support of their plivsiothorapv dcpirtment Thev have 
come to the concluaion that the average number of hospital davs liis been 
siifficienth reduced in the case of patients treated bv pinsiothenpv to 
more than eompcnsito for the expense and the space necessitated by its 
installation 

Medical School Cumculura — Oiih a few of our medical schools have 
as vet placed phvsiotheripv in the course of study A reviewer of tho 
Journal of the 4mtnmn- Vedical iswtaltoii m a recent comment on a 
new text on this subject xtvtevl, “The ’••ubjccts arc generally studied in 
adcquatclv or not at all in medical schools One of the excuses given 
for the neglect of these important topics m the medical school has been 
the lack of a suitable textbook Unfortunately the real cause for tbc 
neglect of phvsiotlicrapv js the ignorance of the framers of medic il school 
eiirnculums regarding it As the students of the present become the 
uirnculum makers of the fiituro vve have here a vicious circle ” 

There irc manv well qualified teachers now available and there is 
no longer adequate excuse for the neglect which the medical schools have 
shown m instructing their students m this important subject 

The object of the section termed Applied Phvsiotberapv (Chapter 
Xm 13 to show tho proper hlcnding of the various modalities described 
m Chapters V to XI in the treatment of those phases of injury and 
disease in which these measures have proved of value Very little has 
appeared ®o far in the literature on the use of more than a single tvpe 
of physiotherapv in a given condition Tlit author of a textbook on 
Hydrotherapv treats of the application of that phase alone and gives an 
appended list of pathological conditions m which it is useful The same 
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1% true of authors of texts on Fxenubt. i»d Alassjgp or upon Ekctrntberdp\ 
It IS felt that an outline of the properly <n)mbined ii t of tht diiltrent 
t\p<.s of plnsiotherap\ indicited in anj »,i%cn condition will proit of 
great \aluc li mu<d be thoroughly under'^food thal the v nter is dialing 
vdli ■physiotherapy as art adjunct ti the indicated hygienic medical or 
surgical lyrocedures in eier^ <nse and it is taken for granted tint 

these measures ln\c been determined upon and instituted in conjunction 
ivith the plnsieal therapeutic measures here outlined In the more com 
mon conditions met with ui ideal treatment prtsuppo ing the use of a 
complete eciuipmcut will Iv tonsidend and where possible a simplified 
tcchmc will be added which requires but little apparatus 

Through choice, a 1 irg« number of conditions in which types of physio 
therapy hive been used but where the rc»ults ln\e not been liniformh 
of yaiue, lia\e l>en omitted Success in using physiotherapy is dependent 
as mu(h upon a thorough detailed knowle<l5,e of the projHr ticlmic as it 
18 m any other phase of tborap\ The work and research now being done 
in the field will undouhtodh rapully widen the known indication for 
Its use The ph\sician and surge m now hue at hiud on adjunct of in 
CTcasin,, uscfulne s m the field rf tlicripcntics, ind one which will nchly 
repaj them for time spent in caretul investigation. 


MASSAGE 

Definition — "Ua sage a the scnimhe manipulation of the oft ti sues 
of the liMng bodj for theripcutic purposes It modifies both the phiBi 
ologieal and pathological ti sne piac'sses by mechanical means 

History — 'Maiiv centuries befoto the Clinatnn tn tho Chiiu c wire 
prohablj the first to u»c luasaige In ladia Japan and Arabia tlie use 
of this method of treatment » vtrv old It was ured for therapeutii pur 
pns's by the Greeks and testimony as to its yalue in certain conditions 
can be found in tho yyritinga ef Hipp<*cratf3 The Pomaus employed mas 
sage in connection yvitli thi ir baths Galen used it with the gladiators lu 
preparing them for cemhat 

Pire in the Mxtcenlh century rtcommcnded massage and passnr 
motion in disihled joints and miny other conditions A little oyer a ccii 
tury ago the Trench extcndcil its use lud ^ayo tlieir terms to the yanous 
movements into which the manipulation btiame divided To Grmesnor 
of I n^l mJ Balfour of Scotland and I in^ of Sweden y\c owe the placin^ 
of massage upon a scientific basis Particularly on yye indebted to J in_ 
his sm and ucce sors in the Koa «1 Centril Imtitute of St ekholin for 
the proper correlation, of eocrei e yyith ina«s\ge Dunn., the hat hilf 
of the nineteenth c« ntnry Me/gerof Vmsterdani cir ilitclicll and J II 
Kollopg of \mtnoa yvetc instrumental in gaming the recognition of the 
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profession to tlio Milno of nwjwigc, until at prc'cnt the ^ride therapeutic 
iiidicitioiis for mi sipi lm\e gtncral rccofjtution 

Tlio ^^ldclnn" siopo of ortict plin«e3 of pli’ssicil tlicrnpimtics bis 
clearly demonstrated tin. fact that there arc other and hotter means of 
fulfilling some of the nuliO'itioiis for which niissigt has been fomictlv 
\ised llonescrj for cirtim results Jio sulutitiite will sene as well 
In modern therapintiis, nins ngcisusuilU blended with other t\ pcs of 
pU\siotherap\ and tabes an important plneo iii sncli combinations of 
treatments 



tie - — tFruiiiAO OF TiiL (Co«rtps> I uul R Ifoobcr ) 

General Considerations — The pliistciau with Ins bicbgroiind of 
anatonn, plnsiologj and pathologj mn ncfpure sufficient knowlcdim to 
prcscriU massirro jntclhginth m a Mm short tune Tlu amount of prac- 
tice nccc« ar\ for him actually to giic n treatment with rcisoniblc skill 
IS not gnat lulc fiw plnsicians are ablo jiercona'lh to do thoir tnat 
ment work, tlie knowledge acquired m Iciming how to do it well will 
lio imnlnablo m estimating how skillfulh their prescriptions are earned 
out The nibbing of the rnrkiali hith attendant and the mampiilitions 
of the atliktie team niblicr’ lia\c aery little relation to scientific ims- 
sngi, nor is the efficient of the aaemgo trcitmeut m direct proportvem 
to the nniount of plnsicnl energy that the innsaenr expends upon the 
patient 

There arc three dmtinct schools of massage, the Fiiglish, Swedish and 
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Hoffa rte best work is done by those whose knowledge o£ anatomy, 
physiology and pathology is greatest and who have made a careful study 
of all methods, blending the best of each and eyolving their own per 
sonal technic It is well to watch carefully one who claims to be pro 
ficient in an> one of these sidiools The attitude of the masseur -should 
be sympathetic and friendly, yet detached and businesslike for it is onh 
through absolute confidence on the part of the patient that he is able to 
relax completely and best results bt obt lined No jewelry should be 
worn on tho hands of the operator, nor any sleeyes below the elbow 
Only the part of the patient’s body under treatment should be exposed 
The part being massaged should ho supported The temperature of the 
rooms should be from 70° to 75 F \Vhtre much massage is to be done 
it IS necessary to have an especially constructed table which should be 
about 2 feet wide and 32 to 30 inches high A solid table covered with 
a good mattress is to he preferred to springs of anv kind In our arm\ the 
reconstruction aides very often discoiered during their massage the 
presence of foreign bodies and changes m the condition of the parts These 
they were encouraged to report to the physician, but changes m technic 
of treatment were not and should not be allowed without the physician a 
orders It must be remembered that we are dealin^ with a potent agency 
when wp are applying mass igc to patients The physician should no more 
order massige for a given condition without stating tlie type and the 
amount tlian ho should order drugs without stating the kind and the 
dosage Massage may be used for dumctncally opposite purpjses to 
soothe or to stimulate, and must, therefore be minutely prescribed if the 
treatment is to be beneficial 

Most masseurs use some kind of a lubricant on the hands Cold cream 
cocoa butter, vaselin and olive oil have all been used for this purpose 
The first is perhaps the be t for general use and should be remoted from 
the km yvith alcohol There is a general tendency to use too much 
lubrication It is impossible to produce good friction with any lubricant 
Powder is being used more extensively and is preferred by many The 
use of stimulating liniments or icthyol in any form for countenmtation 
is of no use to tho patient, and it may seriously aScct the hands of the 
operator 

Tho length of time of a treatment depends on many factors A local 
treatment of from five to ten minntcs is sufficient ns a rule avhen combined 
with other physical agents In the treatment of a single part where 
massage alone is used fiftien to twenty minutes mav hf employed In a 
gvueral treatment, which should tale about an hour the relative number 
of minutes given each part should be approximately as follows leiis fif 
teen, arms, ten chest five abdomen hftecn back fifteen Such gen 
eral treatments should bo given not sooner than an hour after eating and 
a short period of rest following the tmatment is advisable The seventy 
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profession to the value of m until at present the wide therapeutic 

indications for ma«sage ha\c general recognition 

The widening scope of other pha«cs of phvsical therapeutics has 
clearly demonstrated the fact that then: arc other and better means of 
fulfilling some of the indications for which mas«age has been formerlv 
Used Howei er, for certain results no substitute ill serve as well 
In modern therapeutic®, nia® age is usually blended with other hpcs of 
phvsiothcrap^ and takes an important place in such combinations of 
treatments 



Fjo - — Lffleuhice or Tiie FoBEABM (Courtesy Paul B Hoeber ) 

General Considerations — The ph\3iciau avith his background of 
anatomj, phjsiologv and pathology ma\ acquire sufficient knowledge to 
prescribe ma sago intelligently in a aerv short time The amount of prac- 
tice neces®arj for him actually to give a treatment with reasonable skill 
19 not great While few physicians are able per®ona'llj to do their treat 
ment work the knowledge acquired in learning how to do it well will 
be invaluable in estimating how skillfullv their prescriptions are earned 
out The rubbing of the Turkish hath attendant and the manipulations 
of the athletic team “rubbeP have very little relation to scientific mas- 
sage, nor is the cfficieno of the average treatment in direct proportion 
to the amount of phy sical energy that the mns«eur e-rpends^ upon the 
patient , i j 

Then, are three distinct schools of massage, the English, Swedish and 
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111 the direction of the %ciioii 3 or Ijmphatic flow It is done for 

snperhcnl effect more deeplj to affect the circulation of underhin" tis 
sues \\here possible the hand or fiiij,er» are kept m contact with the 
part returning leij lightlj to the stnrtin^, point of the stroke The 
pressure is usuall} slighth greater m the mid part of the stroke than at 
the beginning and end of it Eflleurage should be slowlj done perhaps 
twenty to thirty strokes per minute on the aseraoC It is a general rule 
for the mosement to be earned bejond the lext proaimal joint It is ot 
great importance to train the hands to equal skill so that thev ma\ be 
11 ed altcruatclj or sininltancoiisly with the simc deft touch In full 
band stroking the fingers should he held lightly together 

The physwloffieal effects of effleurage are pcrfeaitU definite In light 
stroking the senaituiti of cutaneous nerve endings, is les ened there is 
i slight diminution in the skin circulation and elmiinishcd actnitv it 
the skin glands In deeper btrokiDe, the edatut effect t« not as marked 
There is a sluht increase of the skin ciKuI Uion and aetiv itv of its glands 
and a marked effect on the rotumni^ cinuhtion in the vein* and hm 
pintles lilts aids in the removal of extrm Ued blood and hnipli, and 
accumulated fatigue products 

Petrissage (pinching or kneading) is perhaps the mo t valuable movt 
ment of massage and honld tbcruforc he thoronghlv nia tered Like 
rfflenrage the operator u i» a p>rtiou of the Land comparable to tin size 
of the tissues to be kncidod On the mu cles ot the hands and face the 
tips of the thumbs and first and sewnd fingers are u ed for picking up 
rolling and twisting the finer muscles In vrotking on i single finger 
or too use the tip of the thumb and first fing< r of one band one placed 
laterallj, the other anfiroposteriorlv In muscle groups the size of tho c 
in the arm the grasping is don© with the entire surface of the fingers and 
thumbs mainly bv flexion <»f metacarpophalangeal joints In graspin^ 
larger mnsole ma«scs the entire surface of hoik hands is used pinlUI and 
the muscle fibers grasped transversely In naiuv rtgions partieularlv on 
the back the miistka are rolled and kneaded agunst tbo bone In the 
arm and lower leg the mn&ele groups are ^risjoed between tbe thumb 
and fingers starting distallv with alternate ^.risping ind relaxing and 
working in a proximal direction Skillful operators often develop a 
slight twisting movemuit with the hands which la an iid in thorongli 
kneading On the abdomen where vvt are uniblc to pick out the v irioiis 
muscle lavers the kneadin^ is done in concentric circles deeph enniigli 
to r< teh hner nunsePe /avers la the fJaU (} ixgwn f/ieru is eonsxfcrabfc 
den e fascia and the kne idiiij, honld he d«‘ep ciioii^b to roach t le must k 
groups 

The p/iy«io/o^if-al f/f<r/ of pitrissigi i to stimulate both motor iiidstn 
sorj nerve endings increasing iiiu el< tone in proportion to the vigor of 
tho treatment within reasonable limits of time latigue and toxic prod 
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of tlto ticitmeiit and tlic ichtne proportion of time j^nen to tbc differ 
ent t^pcs of imnipnJ ition ire dctcimiiicd 1)\ tlic object in mind 

Types of Movements — llicrc arc fut nniii nio\unciitb u«eil la 
massage 


1 Efilenrage or stroking 

2 Petrissage (piiicliingor knciding) 



Jio 1 — Iftrissace Cai.» Momile (Courtesy Piul B Iloeber ) 


1 r ipittcincnt (backing, slapping or pticiission) 

4 Enction 
0 ^ ibntion 

Effleurage or stroking ma> be done bj the entire palmar surface of 
both hands, ii«ed simnltanionsh or altermtefj In stroking mcdnim sized 
surfaces such is the arm or the looter leg the fingers and inner surface of 
the thumbs arc used ititli a firm Liit flexible grasp tvliich accommodates 
itself to changes in the contour of tbc part In still smaller surf icts like 
the Achilles’ tendon, the thumb and first finger oiih imv be used Be 
tween the iiitero^'Ci on the back of tbc band, the tips of three fingirs, 
or the tips of the thumbs are used also in both «triight and spiral stroking 
of the fingers or toes All stroking is done slowly and with the excLj>- 
turn of the special teebme for amputation stumps, later to bo described. 
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lu the direction o£ the \cnous or Ijmphatie flow It i& done lij,hth for 
supcrhcial tlTett more do ph to aifect tlic circulation of iindcrKing tia 
su'S l\here possible the hand or fingers ire kept in contact with the 
part, returning lerj liohth to the starting point of the stroke Tlie 
pre sure is usualh slightly grcitcr m the mid part of the stroke than at 
the beginning and end of it Efflcursge should be slowlv done perhaps 
tweiiti to thirty strokes per minute on the i\eragC It is a general ruk 
for the inoiemcnt to be carried beyond the icit proximal joint It is of 
great imjiortaucc to tram the hands to equal skill so tbit they be 
Used alternately or simultancou K ivith the same deft touch In lull 
hand stroking tlie fingers “Loiild he held IightU together 

The pliysiological ejects of cfflcwiigc “Wc perfeetH definite In light 
stroking the scnsitmti of ciitmcoiis none endings i® lessened, there is ^ 
i slight diminution m the skin circuhtioii md diminished actniti ot 
the skin glands In deeper stroking the sedatiie effect is not is marked 
There is a slieht inereise of tlie skin cireuhtion ind ictmti of it gl md-* 
and a marked effect on the returning cmulition in the lems ind hm 
phatics This aids in the remoial of eitrii unted blood and hnipli ind 
accumulated fatigue products 

Peirtssage (pinihing orlniading) is perhaps the mo t valinble mn\e 
ment of laissagc ind liontJ, therefore be thoroiighh mistered Like 
cffieuragc the operator u cs a portion of the bind compirible to the size 
of the tib lies to ho kneidcd On the muscles oi the hinds and face tin 
tips of the thumbs and first ind second faDgCrs are iiacd for picking up 
tolling ind twi ting the finer muscles In working on a single huger 
or toe use the tip of the thumb ind first finger of one hand one pi iced 
laterally, the other anteropostenorU In muscle groups the size ot those 
m the arm the gmspiUg is done with the entire surface of the tmgers ind 
thumbs, mainli b\ flexion of mctacarpophalang'‘d joints In gnspiiig 
larger muscle masses the entire surface ot both hands is used panlhl and 
the muscle hbers grasped trinsserbels In nuu> rCginiis particularh on 
the lack, the muscles are rolled and kneidcd aciinst the bone In the 
arm and lower leg the muscle groups are grabjad between the thumb 
ind fingers starting distaJh with iltemate grisping and relaxing and 
working in a proximal dinctim Skillful operators often de\cIop i 
slight twisting movement with thi hinds whuU is an aid in thoroueb 
kneading On the ibdomen when we aro unable to pick out the van ms 
muscle luers the kneading is done m concentric circles deeph en iicli 
to reach lawi r mu eh 1 iicrs In the glutcil rCgion there i cm idemble 
deiisu fiscia and the kiieidiUg should K de<p tuoUgh to reiih t u musch 
groups 

Ihe pJiysiologiral effect of petns ige is to stimulate b ith motor and sen 
sory !ier\c endings inircisiUg mus«.lt, tone m proportion to the Mgor of 
the treatment within rtisonable limits of time Fatigue and toxic prod 
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\icts are mechanically rcmo\ cd, togctlier with extra; asted blood and Hinplj 
riie capillary circulation is made both more rapid and greater m aolume, 
and the acnous and Umpliatic circulation markedly quickened This pro- 
cedure 18 contraindicated in conditions of muscular hypertension and 
spasticity, and should he done lightly with a miniranm length of time 
in muscles having a deficient motor innervation This stimulating effect 
on the general metabolism of muscle tissue is similar to, but not as cf 
ficient as, that obtained by active exercise It can bo used as a sub- 
stitute for such exercise where mu'icle contraction would displace tbo 
fragments of fractures or bring strain on tom ligaments 

Fapofemenl moludcs slapping cupping, backing and percussion 
Slapping should he performed with the palmar surface of the fingers, 
b\ quick, light, alternate strokes, vvrist relaxed, and the fingers or whole 
li inds immediately rebounding from the skin surface At no time should 
the stroke be heavy or the hand remain upon the skm By this technic 
the sensory nerve endings aro acutely stimulated, the superficial cipil 
lanes widely dilated, and there is a reflex general stimulation produced 
on the entire nervous svstem 

Cupping IS done by the hands, with fingers and thumbs held tightlj 
adducted and with a slight flexion at the metacarpophalangeal joints Tho 
blow IS somcwlt it heavier and while not remaining on tho skin, it has not 
the instantaneous rebound of proper slapping The effect of cupping 
IS somewhat more intcii«c and deep seated than that of slapping, but 
accomplishes much the same results 

Hacking may be given lightly or very heavily, depending upon the 
manner in which the hands arc held, and tho vigor of the blow In both 
types, blows aro struck with ulnar side of the hand, and little finger 
The movement is performctl by rapid alternating adduction of the wrist 
joints, coupled with slight supination of the forearms In light hacking, 
tho fingers are relaxed and sli^^btly separated and strike the body, the 
little finger first and the others in succession The blows alternate with 
extreme rapiditv and with a rebounding character, resembling that de 
scribed for slapping This moveroent is easier to acquire if the elbows 
ure semiflexed and held somewhat out from the body It la one of the 
most difficult movements ra which to obtain skill and necessitates con 
siderable practice In heavy hacking the finders are held m adduction 
and rigid, the wrist more ri„id, the blows given more heavily and slowly 
The therapeutic indications for the employment of hacking arc the relief 
of muscle spasm of loc il toxic or traumatic origin, especially in the chronic 
stage, the breaking up of organized exudates within the tissues, the 
vigorous stimulation of the circulation in large and deep-lying muscle 
roasoes, with consequent stimulation of the metabolic changes within them 
Another method of hacking, sometime termed beating, may be em 
ployed in dense tissues, such as the gluteal region In this type, the fists 
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are tightly clenched and the bod^ hit with the dorsal surface of the «econd 
phalangts of the fingers, by a combmahon of extension of the elbow and 
flexion of the wrist The phxsiologieil effect would be the same as that 
of heavy hadang 

Percussion maj be done lightly by atnhing tbe back of the index 
finger, distal joint, with the index finger of the nght hmd in exactlv 
the same way that it is emploxed in pfav-jical diagnosis For heaiier 
effect the finger or fingers of one hand may be struck by the ulnar side of 
thp clenched fist A light alow rhythmic percussion is soothing in its 
effect upon nerves lying within the area reached, and converstlv heavii.r 
percussion is stimulating to them To a certain extent the \ isccra supplied 
by spinal nerves mav be effected by percussion along the spine in the 
region from which they are innervated A similar effect may b« sccnreil 
at the point where peripheral nerves exit through certain foramina 

Fndion is given by the nso of the tips of the fingers and thumbs or 
the thumbs alone, placing them on the skin and moving the skin over the 
subcutaneous tissue, with varying degrees of pressure The movements an 
nearly always circular in type and as before stated no lubricant should be 
used, for this causes the fingers to slip on the xkm and makes good frie 
tion impossible In small areas, such as the hands and wrist, tbe thumbs 
and finders may bo used simultaneouslv with opposed grasp while on 
large flat surfaces it is more convenient to ns the thumbs with their pulps 
describing opposite small circles On small joints such as those of the 
phalanges, the thumb and one finger of both hands may be used simnl 
taneously When a sufficient number of frictions that is six to twelve 
are performed on an area tbe fingers or thumbs are raised and placed 
in a new position and the procedure repeated until the entire nrta to bo 
affected has been covered The indications for the use of frictions arc 
to break down adhesions, soften scir tissue remove extravasated ma 
tenal from around joints and tendons and to reduce soft exuberant callus 
In moderately large swellings the movement should be first around the 
periphery and then toward ^e center 

T ibralion is accomplished as a rule by the application of one or more 
finger tips to the skin, althougji the palm of the hand or a portion of the 
clenched fist mav also lx, used A rapid tremor is effected by the action 
of the muscles of the entire arm to the shonldi.r joint The effects pro- 
duced resemble those of percussion md are used for pncticnlly the same 
purposes Prolonged light vibraUon will effect a numbing of a superficial 
nerve while powerful deep vibration will stiraulxto The direct stimula 
tion of the abdominal visttrx is possible bv applying this method to the 
abdomen 

General Lfjech — Ihe detailed descriptions of the various movements 
givcn'alove should enable the physician to combine certain of them for 
his desired therapeutic result. 
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General Indications — in "sonip form h imlicafod m most 
infliiium(or% pron ‘ii'< m flair s«l»i(utf“ or cliroiiic stipe, Mlidlior toxic 
or triinintic in onp,in, tliui n amtinj, in flu lot il rtiiio\il of cfTttc ma 
ftniil from tlie 

In ntropliii- imiHlt condition, from Mliatcicr cnisc 
loiiicni«( motiliohsin liotli gincril and Incil 
To«tumtlnt( tlio n<.ti\il\ of tin skin glands 
To rtdncc flu amount of war titsiie and colln** 
lo luin i ( tin hinpliatic and m nous circiilntion 
For «stdatut (.licit on tlie stnwr^ iior\C'i, and con^C(]iicnt promotion 
of ‘dcip 

lo I'scprtiun and aid m tlie nmmal of fortipn IxiJii^, sncli as 6nc 
liripiu 1 tliot or tun ill piotps of nocrotie bone m cliroiiK! ci«t« 

Contraindications — Mihcnnnt ti xnc or xwillni.s wliuli nnclit Iv 
am clnucp Ik nnlipinnt, elionld iio\or Ik inis^ictd until a definite (Ini' 
nosia is iiiado Adtlur should bo gum m tho following 

Lomlitions 

Acute infl luunntnr^ proces cs 

Acuti skill infictums 

\ciitc di ( 1 0 atcotnpiiiKd b\ fiver 

Acute phbbitis and tbrombosis 

I Miiph iUf,itis of local niiitc mil immiforv conditions 

UBtioinvilitis, gistrii, or duoditial iilei r» and m irki d dtgrit s of bcriiia 

GiNH-VL Atvssvot lil-OION VI XlClIMC 

In n gcncril IkhIv treitincni tbi pro|>ortion vfc timo given tbc rnnoiis 
pirtb of tin Ixidv Ins nlrcndv iTin stated and is sunph added for a com 
pittp tn itnuiit riipn nnmns to Ik given the ninniipr in wliicli (lie 
V inous niovciiu nts an blended in a tboroivb nn« igi of tlio diiTermt re- 
gions of tlu IkuIv It is eiistomarv fonnnnv inns purs tn use pissivo move 
inputs m louniPtion with imssngo Jbe o joint movmunts arc given, as 
a rule just Ik fore tlie fiml stroking the distil joints first, and m eicli 
cist, if possiblt till joint IS iiiovetl tlinni^b its tntin normal rmgo of 
motion S( epril tiini s 

I’nssivL motion iKlinigs properlv lo toe suojpct of cxerci c, and i» dc’ 
hcribcd more fnllv in tint elnpltr Fae-ial and bend imssigc is not m 
eluded m the routino gem ral Ire itmcnt 

The Arm — Mam optrvtors Ik^ui on the niio'rs and hind with all 
the iiidicitcd movements, and vvorl ereiitrallv ‘some hive felt tint it 
IS more idvmblc to work fiisl on the proximil, thtn on tho middle and 
listlv on the distal mim sepjineiit of tin limb, movtments in cich region 
Ixin directtd eintriUj In tins xnaimer the Ivmphatic and veiimis cir 
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cuktions are depicted b; natural stages This sime effect ma\ be ob 
tamtd bj prelimniarc deep stroking The stroking is carried from just 
I>clf)^\ the ellio-5s to oitr the shoiiVdtr cap using opposite grasp o£ the 
anterior and posterior muscles, with moderntelj firm pressure Ihe fore- 
arm 13 manipulated in imicb the same wai the btrokts running from just 
bebw the wrist joint to ali^htlv bciond the elbow Si^ or eight rcpeti 
tioiis of fairlv long deep slow strokes are sufficient to accomplish this 
result ^\e mai then start as is mual with the fingers 

Ihe fin^eri and thumbs arc worked on rapidh, covering tlicir entire 
surface about twice with altiniaU pinching tirting aiitcroposterinrh 
and latcralh, followed bj spiral stroking Hus is done bj using the tips 
of tlic finders and thumbs The th«nar and hvpotlienar eminences are 
petrissa^cd and frictioncd followed bv fingertip stroking between the 
intero sei on the back of the hand The wrist is then frictioned anteriorly 
and postcuoih The finders and thumbs aie next npidh flexed and ex 
fended pa«3iaclv nacral times followed bv circumduction of the thumb, 
■after which the wrist is moved through its full range of motion 

Petrissage of the forearm is given bv opposite grasp with ascending 
circular kneading the right hand shgbtlv ahead of the left, and earned 
to thf muscle origins beyond the elbow joint If preferred one hand can 
be U8(d alone, the other supportm,, the pitients hand lapotcment may 
bi lightlv given, but vs usuallv omitted in muscle groups as smvU as those 
m the foreann aud arm \ fiw slow deep effifurage movements com 
pleto tiie work on the fort inn Uith tlit ell>on semifltxed the joint is 
worked on with fingertip friction both nnteriorlv and posteriorlv, fol 
lowed bv passive metioiis oi flexion extension pronation aud supination 
of the forearm 

retrissa-,e of the arm is directed first upon the anterior and then upon 
the posterior muscles, with tlic rijit hand niouc or the hinds, used par did 
to each other The exten ors of the elbow an best rcacbcd by flexing 
the patients arm across his chest This is followed by slow deep ef 
fleurige, earned over the slioiilder and frictions entirely covering the 
shoulder joint A mimbtr of long rapid li^-lit strokes from wrist to 
shoulder complete the ma sage 

The Leg — V few si iw deep strokes of tU thigh leg and foot in 
order, are first given Then the toes are stroked singly or together 
Thumb friction and finger stroking is done over the dorsum of the foot 
the outer border and very tboroughlv over the arch The petri age and 
strckin,^ of the lowir leg is aimed at pickiii^, out the tihialis diitnus 
pa roiK 1 and calf muscle group and must be deeply and well done to reach 
the deeper King and heavier posterior muscles Passive motion of the 
toes foot niiUc and kmc are pven followed bv full hand petn sage and 
d(cp striking of the mu eW of the thigh Jx>iig slow stroking from foot 
to thigh completes the trearaiut. Taptemciit miv be used over the calf 
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muscle group, in Ixith tno anterior and posterior tlugli muscles, wilh care- 
fill friction over tlio Xnce in tlio popliteal spice 

The Abdomen — The goner \l object of fllHlominal massage is to stimu 
lato peristalsis and the mmement of the intcstnnl contents, to stimulate 
the acti\ it) of ‘xbdominal glands , to stimnlate the muscles of the abdoimnal 
^vaU The piticnt should lx supmc and h-wc tlie knees raised and sup- 
ported to acquire proper relaxation \S hen. there is tondemess in Ite 
region of the gall bladder or appendix and during menstruation and preg 
iiancN, nbdomiml miissagt is contra indicated 

The palmar surface of the hand is held ncldncted and h%"pctextcndod 
and all kncndinp is done in n circular manner One hand mai he nW 
nloiip, or for dcipi r i ffict the otli< r li ind phetd dinctlv on it, inereism,. 
the ipphid pu^Mirt Tl i<* enminon to start m the region of the cetuni 
pcrforiniiie two or three deep kiieiding moicments, then Kplnce the Innd 
in a slip^htl) liiglirr position, repeating b\ fpllouiiig the course of the 
colon 1 0 reach a proportion of the sni ill intc'tjm, circular knosdiug u 
extciidrd in concentric circles until the entire abdominol mil is coveriJ 
(gentle, sprin/v, nltcm'ito pressure snd rel nation over the Iitct, and ah- 
domiiixl ii'sccra la u«od for direct stimuliiion Tor the rctnoifll of 
llatulcnce the v,holo hand ma\ Ixi ngoroiisK percussed with the pu’ot 
of the other baud or the clencheil fist o\cr (he hepatic and splcnn. flcstutM 
of the colon, and over the stomach Gentle stroking nitli the hinds *pfO 4 
starting high on the fiinks and comerging toward tho groin, is used lo 
eorapkting the treatment 

The Chest —Place the thumbs at either side of the stemum ind Inci'l 
and friction toward tho axilla in the first intercostal space, dccpli cnoue'’ 
to effect tho intercostal museks throuch the pectorals rnction and knead 
the (lancular and sternal origin of the peetoral muscles Tho outer half 
of the pectorahs major )» tlioroiighl^ kneaded bj the finger tips i» the 
axilla, and the thumb over the front of the muscles, or better still bi 
the finger tips of one hand abo\e, tho other below the muscles, perfonniDg 
a circular kneading Finish avith cffleiirage toward tho shoulder tip 

The Back — The patient is plaml prone and an effort made to rd-^' 
completely the erector gpinic muscles bj placing a small pillow under the 
chest and thighs Tins may be more idcallj done h) an adjustable lam 
mock frame similar to th»* Bradford frame Effleuragi of the entire larh 
with both hands simultaneously may be used, stroking the outer 
of the back upward and outward to the shouldtr eip, tho neck and i PP^^ 
part of the trapezius from the occiput downwanl and outward to the 
point of the shoulder Ihis is followed by strokes bi^tming at the reck 
and continuing downward cJo«e to the spine, allowing the hands to separate 
at th^ sscTVTQ, and pass to the ootcr point of tho hips A serjes of frtC" 
tions, both bands working, simultanpouslyr, on either side of the spine 
and parallel to it, thumbs meeting at the spinous processes, mav be gi'CU 
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starting from tte neck and •noriong down to the sienm repeated several 
times Thorough kneading is then done, the hands placed parallel, work 
ing on the muscles of the neck on ono side and following the trapezius 
hhers to the shoulder then on the opposite side followed by the super 
spinatus, infraspinatus, rhomboids, erector apinai and other groups «ep- 
iratelj The erector spimi must be worked on deeplv with the tips of 
the fingers and thumbs Ligbt tap-itement over the heavier groups of 
muscles and down the erector 8pin«c is added where stimulating effect is 
desired The treatment is completed bv a thorough repetition of effleurage 

SuMilATV 

There are certain salient fictt in regard to mnssige and its use in 
therapeutics which it might be well to review m closing We are not 
dealing with a single entity m massage but with a number of different 
nwnipulations upon tho bodv winch in themselves have distvnctive phvsv 
ological effects Tbe'-c differences mav be further ciophasiacd the 
manner in which thev are given is ree,irds skill force duration and rcpeti 
tions of the movement If the underlying principles hare been made 
clear the physician should be able to prescribe or perform suitable mas 
sage wherever the employment of any phase of it is indicated Such 
intelligent choice of tvpo and smount is of greater value to the patient 
than anv degree of technical skill on the part of the operator There has 
been on the part of the profession too great a tendency to place reliance 
upon the teehnicil skill of mas curs, grounded m some one school or sva 
tern Increased care in the details of the prescription for massage to 
patients and its proper correlation with other phases of physiotherapy will 
greatly enhance its value m the field of therapeutics 


EXEBCI5S 

Evercige is one of the fundamental body processes, and ranks with 
food, rest elimination and respiration in the iinportanco of its relation 
ship to health "Modem civilization has modified evercise more than it 
has any other fundamental pha c of human life It will be shown that 
the officiincy of the bodv as a machine is to a very large evtent dependent 
upon the efficienev of the mnscular svstem Every other important svs 
tem in the bidy nervous glandular, laspiratory, circulatory and even 
0 «oou9 IS profoundly infiuenced by the activity or non activity of the 
skeletal muscles Too much considi-rnUon therefore cannot be given bv 
the phvsician to this important subject. His advice if ^ntelligentlv and 
faithfully followed will increase the effiaency of the average individual 
prevent illness and deformilv and he has at his command a powerful 
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jmisJo group, in Imth tne anterior and posterior thigh niii«clcs, witli cait^ 
fill friction 0 M.r tlie knee iii the popliteal space 

The Abdomen — llu gciurnl object of nlxloininal ina<isnge is to stimu 
Into peristalsis and the moiemciit of tlio infcstmnl contents, to stimulate 
the nctnitj of abdominal glands, to stimulate the muscles of the aldominal 
Mall riic pitiiiit should Ixj supine and have the knees raised niul sup 
ported to acquire proper nlnxation Where there is tenderness in tLc 
region of the gnll hladdtr or appendix, and during inenstnintion and pre^ 
mnej, alHlominal massage is contm indicifed 

riie palmar surface of the hand is held adducted aiul In'porcxtcndcJ 
and all kniading is dom m a circular mniiner One hand maj be usthI 
nlone, or for docpir cfTitt the oflur band pi iced dirictls on it, incmsiiip 
tlie npplud pnssiiri It is coiiimou to stirt in the region of the cecum 
performing, tuo or three de«p kneading nuncnicnts, tluii rcplice tlie Innil 
in a sli„htlj hi^lier position, nptating Iin follouing the course of tlie 
colon 1 0 re ich a proportion of the small intc^ine, ciri-ulnr kneading » 
txttiulcd in concentric circles, until tin <ntire abdominal wall is emcrcil 
(fciitle, springy, altoninto pressure and rehixntiou oior the liver, and sb- 
domiiial Mscora, is n«c<l for dmx‘t stimnlition lor the rcmoial of 
thtnlciico the nhole hand mnj Ik, vigorously percussed uith the pain* 
of the other hand, or the cIcucIkhI fist over tlio licpatic and splenic flixtiircs 
of the colon, and o\ or the stomach Gentle stroking v\ ith the hands sprcaJi 
startiiip, high on the (links and converging tonaril tin groin, la used in 
lomploting tho tre itmcnt 

The Chest — IMaoe the thuinlis at cifber sido of the sternum and hncal 
and friction toward tho axilla in tho first intercostal spice, deeply cnoii li 
to effect tho intercostal muscles tlirougli the pectorals Friction and kiii«<l 
tlic clavicular and sternal origin of tho pectoral muscles The outer half 
of tlie pccloralis major is tliorongbly knndcd b\ the finger tips ni the 
axilla, and the thumh over the front of tho muscles, or better still bv 
the finger tips of one liand nlwve, tho other 1 h?1ow the muscles, pcrforiniu"' 
a circular kneading Ftnisli with efileurago toward the shoulder tip 
The Back — Tlie patient is pln«d prone and an efToit made to rchv 
completely the erector spinre muscles placing a small pillow under the 
chest and thighs This may lie more ideally done h\ nu adjustable haiQ 
mock frame similar to the Bradford frame J fllcurago of the entire bach 
with both hnnda simultaneonsly may Ihj used, stroking the outer regions 
of tho hick upward and outward to the shoulder cap, the neck and uppC 
part of the trapezius from the occiput downwnnl and outward to the 
point of tho shoulder This is followcxl by strokes lieginnnig at the nerh 
and continuing downward close to tho spine, allowing the liaiids to sepirnte 
at tho sacrum, and pass to the outer point of the hips A senes of fn*^ 
tions, both hands working simiiltanooHslv, on cither side of the spu’*’ 
and panllel to it, thumbs meeting at the spinous processes, mav be gi'^u 
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ion concentration in the blood pa&smg throngh the respiratory center, and 
bj ncr%oiis inipiil«cs of central origin which increase the cnsitmtv of 
that center 

Under normal rtht tonditions the output of the heart is about 3,000 
or 4 000 c c of blood per minute In ertreme muscular effort this amount 
may be increased to almost 20,000 cc Diastole is a passive process de- 
pending on the aoliime of venous return flow During active exercise 
this riturn flow is augminted b\ the intreaseil mechanic il pressure exerted 
on the veins bj the contraetin,, muscles and bv the inerea ed rate and 
degree of the pumping action of the diaphragm Hie pin siohgic il limit 
to the diastolic enl irgenicnt of the heart is reached when the pericardium 
18 hlkd 

Pul^e rale aeceleraiion is dependent upon the time it takes to fill the 
auricles The main factor in determining the total output of the heart 
IS the qualitv of its xnii ele fibers The rate of contraction is jncrei ed 
bv impulses from higher centers to the vagus center lessening the tonus 
of the heart fibers \,t the same time the accelerators arc stimulated 
The m iximiira puUc rate is about ICo beats per minute in both trained 
and untrained uidividu lU The rclatiac efficieno of their hearts depends 
on the amount of blond per beat that the contractile power of the heart 
is ahlo to drive into the aorta The net working power of the heart n 
cheuased if the piil'C rate is raised without increvsing the total output 
per minute or if its dilatation goes bevond the phvsiologicvl limit 

Increased local Hood supply to tbc muscles m obtained bv inert i nl 
hliodpre nre constriction of the vessels in the sphnchnic area and the 
dilatation of those within the muscles thcmsclres It inaj reach from 
SIX to eight times tlu amount of the circulation during rest 

Oiyf/en is supplied to a working muscle m greatlv increased am units 
Double the usual amount is vvitlidrawn from the blood Ihe mere laid 
concentration of the livdrogcn ion leads to more rapid dissociation of 
oxv hemoglobin, raisin^, the oxvgcn tension in the blood plasma and aid 
in^, Its pissage into the muschs The heart itself dcmaiida minv times 
its usual suppli of oxv gen which is supplied bv the coronarv circulation 

During V lolciit exirtiouminj parts of the Lodv act ns o unit to supply 
the requisite power ILc impulocs to motor activity are usually instituted 
In the motor centers of the brim Impul ea to the mEdulla increase the 
respiratory rate and ni c flic blood pressure Later the increased hvJro 
goii ion concentration helps to su tarn effort The impulses from the 
criitral nervous sv&tcin arc griitly increased under emotional stimulation 
which cnahlcs the heart to draw on i(s rt erve pnver, beyond that crao 
tional sfimiilatun has no effect The role of the internal secretions 
c«peculh adrenalin is pro! ibly small in increasing immidiatc working 
ivowcr 

Truiiiiny increases efficiency in manv wavs It is accomplished by 
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tlienpcntic agent m the treatment of Jnau> pathological conditions, irliieh 
maj alrcad;) be prCbCnt 

In profcssioml and business life the amount of caercisc tiken bj the 
avenge por'^on is almost nil, vihilc the skilled trades are requiring the 
management of iiitntate machintr^ ratlier than mamnl work Both men 
tal application and the use of finer muscle courdinations are a dram on 
tho stored nervous energv of the bodv lleasoinhlc use of the larger muscle 
groups, on the other hand, has the effect of increasing ultimate!} the bodi s 
reserve power 

Physiology of Exercise — A brief revuw of the more important fads 
m tho ph 3 Siologv of exercise will tend to emphasize tho far reaching ef 
fects it has throughout the l>odv We are too apt to consider tlic subject 
from the standpoint of the skelctil muscles alone The reader is referred 
to texts, such as tint of Baiiihndgc, for greater detail 3Iu«clc povtr 
demonstrates the hodv s efficieney as n machine Tlic active courdinatinn 
of the entire nervous S}«ttm and the cirdiorcspirator} svstera arc cs’ential 
in all vigorous cxircisc Such co<inliiiation is not essential and docs rot 
occur in anv form of passive exercise or mas'igc Tlic cnergj for musJe 
work IS developed in the muotles tlarnsvlves, anil thev transform potential 
into kinetic cnerg}, and then renew their store of potential power during 
rest Ihe liberition of energv jn a nor\tiig miiscJe is probihlv i non 
oxidative process Oxvgin is iieceaairv to replace potontiil energy, whieli 
must be obtained ultimatclv from the oxidation of tlic food brought to 
the mubclea hj tho blood 1 xercisc increases the demand of inusele fjr 
nutrition and oxvgon Diiniig severe phvsical exertion, the mu elea con 
sume from hvc to ten times tho nnoniit of oxvgen tint the} u e dimn" 
rest io suppU the oxvgen, increased activitj of the rcspiratorv siatein 
IS essential iVc have the increase of heart rate and vigor of contraction®, 
rise m blood pressure increiscd depth and frcquenc} of respiration, and 
ictivit} of the central nervons svstem, all these being an essential con 
comitant ot exerci«c 

The aiailahh energt/ for rouscul ir work is derived almost entireh 
from carbolivdratcs borne of it comes from fats under certain condi 
tions, but practicallv none from protein later protein probablj pi'}® 
an important pirt in rcbnilding the potential energv of the muscles 
Lactic acid appears during mubculvr work, and the hvdrogcn ion concen 
tration is probably vitil to contraction 

The efficiency of the body considered as a machine is rather low 
It vanes from 20 to 33 per cent, depending on. manv factors such as 
training, speed of the movement, especially in relation to tlie so-called 
“natural rhvtlim ’ climate and fatigue 

The oxij/jen consumption during exereis>e vanes diiectly ns the amount 
of work and the degree of pulmonic ventilation, other conditions being 
equal Greater ai ration of the lungS is induccil by the mere isoil by drogen 



EXEKCISE 


i31 


of functional and organic mjwij The pericardium maj become enlarged 
mtli the heart and pennaneDtJj' loneied efBciencj' of the heart result 
making muscular exertions either dangerous or impossible 

Physical Education — There is a present and growing world wide in 
terest in phvsical training This is due to many factors some of which 
arc 

The deplorable phaaieal conditian of nearly one-third of our manhood 
as revealed by that first national health census the recent draft cxamina 
tions for the army 

The realization that a soldier is no stronger than tis heart, or the 
muscles and ligaments of his feet and back 

The intensified interest in athletic competition for both boas and girls 
The fact that in becoming a city dwelling nation wc are reducing 
bevond the limits of «afetv th© play space of our ehildrcn- 

Thc intensive study ol industrial fatigue and its relation to cfficieDcv 
The fact that early physical deterioration and premature deith is cans 
ing the loss to the country of the services of too man\ of its business and 
professional men when they should till be in their prime 

Types of Exercise — The advice of the pliv ician is constantly sought 
regirding the ty*po of evcrci&c suitable to various conditions tbo possible 
dangers of athletics and bow to sifeguard the participant from them 
The general practitioner cinnot bo expected to bo familiar with all 
the phases of physical education which is becoming m itself a specialty 
of mcdicme Howeier, with an adequate knowledge of the phvsiology 
of evrcise and of some of the conclusions arrived at by those m this 
specialty the physician should be able to give intelligent adytee to patients 
on caerctsp problems 

liVcrcise falls largely into the following types speed, strength, en 
durance, skill and corrective The last will be diocus ed under the 
heading of orthopedic and medical gvninastica 

LTcrcisis of speed m which % given distance is covered in the shortest 
possible spate of time, are suited to all ages up to thirty five provided the 
distances for children and ndolcscents are materially cut down Ulus 
trated by sprint running tins might be a «»fc rule allow up to twelve 
years 40 yards, tyiehe to fifteen years Tj to 100 yards fifteen to 
eighteen up to 220 yards depending on training and condition 

tvorciscs of strength such as wci^t throyving gymnastic apparatus 
work and yvre thug arc those which require every ounce of one s energy 
to perform They are best adapted to the ages of sixteen to torty years 
carefully graded for the immature 

Fxcrci cs of e)idurance are composed largely of many relatively slow 
and rhythmical repetitions of movements easy m them elves, such as 
distance yyalking running skating dancing and awimming and certain 
fesni games with long playing penods They are suitablo to any ago 
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a steady and gradual increase in the amount of exercise taken Diet, 
sleep and other factors aid The heart and the diaphragm are developed 
simultaneously avith the skeletal muscles During severe exertion thp 
trained indi\idvial maintains a looser blood prissure and pwUc rate and 
the amount of ph\ biological dilatation of the heart is less than in tBp 
untrained During rest also his pulse is slower, but the hearts output 
per beat is greater than in one out of training The increase in tBe 
oxygen-carrtiiig poiicr of the blood, strciit,tb of respirator> muscles better 
coordination of muscles and keener judgment of the degree of effort re- 
quired, all Mork to the adiantago of the trained person 

Second « ind — that relief from distress shown b\ distance run 
ners after part of the nee has been run — is bclieicd to be due to a fall 
in the alveolar tension of CO and a decrease in the neccssan amonDt 
of pulmonic vcntilution from a doert iscd h\drOj,eii ion concentration m 
tliL circulntorv blood 

Faiiffue IS a hsstned capicitv for performing work atcompauud bv 
several subjective sensations Tlie foclinp, of fatigue and its actual pres 
ence art not alwavs the same thing It may be Bcueral fatigue, having 
its main effect upon the central nervous svstem This type is common 
On the other hand, it may be largely local and due to a lessening of tbs 
srnsitivitv of the <nd plate of the motor nerve in the muscle by accunu 
lated fatigue products, or to a marked depletion of the potential cnergv 
within the muscle Rest and an efficient circulation soon restore the 
muscles to their normal or increased capacity 

The after effects of cxcrei«e The chinges induced hv exercise m 
the circulatory and respiratory apparatus quicklv subside The general 
metabolic chnnges in the hwly return to normal more slowly Exervise 
19 beneficial when it stimulates those metabolic processes in the bodi and 
promotes functional cfficicncv Improved circulation, digestion, ehmina 
tion and sleep should result It has been stated There ts no eitdence 
that in- a perfectly lieaUhy man eien the most tnfenve exertion prodnw 
any harmful effect on the heart It might he better to say on the 
trained heart 

Effort syndrome — oeeumng during training is diminished abilitv 
to perform muscular work This phenomenon is accompanied by exag 
gerated respiratory and circulatory changes during exercise, and bv le 9 
of app'tite poor sleep and feeling of lassitude Athletic coaches call tbis 
condition sialeneis The contractile power of the heart is Icssene*! 
by overwork, resulting in a failure of the chain of events wp have spoken 
of whieh supply the workin,, muscle with an adeqnati supply of oxygen 
A similar condition also occurs following the effect on the heart mus 
culature of the toxins of acute and chronic infectious di ease and the 
lessened cardiac ton</of sedentary life If the heart is seriously impaired, 
violent effort will bn followed by pathological dilatation and other signs 
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whicli cinnot be guarded against and the parents judgment is as goed 
as the pin sician s ns to whether it is worth while It teaches more things 
of value than perhaps am other game Eashcthill is one of the most 
strenuous of games Water polo and print swimming and wrestling art 
also aerj severe Crew nets over two miks m length are \trv taxing 
Iht- 440 and 830 jard runs arc harder than the sprints or distance runs 
The Gtrl — A drastic clian^t in the phisitcl life of girls has taken 
plate duriji„ the last two detadis From hcanbrgs croquet Pelsarte 
and a sporadic attempt at Incacling, thei Ime taken up field hockcv ite 
hockcj, tlicir own and mens basketbill ba elal! swimming association 
football and track and field athletics Xhis luovcmcnt is no fad hut is 
growing with each suectidinr, 'tar In its w »kc come si nous problems 
for the plnsician, parent and cducatrr the proper solution of which will 
vitallv afT«t the ph'sical health of the lution 

Unquestionably there arc mans gims to the girl from athletics 
Courage, tlf reliance sportsman hip md tlu* idei.l of teamwork’ aro 
fJii-ht The function of the heart Jnnga mns< les and the fieHromn*eu)ir 
cojrdinations aro greith mprmed The t activitus form as with the 
bo', a rational outlet to snperflnons energa On the other hand, certain 
dangers aro to be feared The writers iX)Hnenee nnil rtsearch m this 
phase of pb'sical education has led to the following conclusions 

Athletics when properlj ccntrollcl do not tend to make tlie girl loss 
womanlv 

^\hcn gi'cii the «ame eiia in n,^«rd to medical examination eom 
potent siipenision and training she is lu no more danger from heart 
strain than is the bo' 

Ihc skeletal mu cles are m no way attached to the pelvic outlet or 
penneum and their firm dc'clopmeut cmnot lucrca c tho diffiuilU of 
labor On tlio eoiitran tin la ft« i ei iicral iiii t diohsm «trnn^ r alaloiinii il 
muscles and lucroasid ph\ ical eourage deed iped b\ athletics arc a dis 
tinct a ct to the m un^ weman at that time 

Tl re is no dinger of or^mic di placement from the jumps and falls 
uicuhnt to ithlctics pr iMdinc the jiinipin„ pits hurdles etc, arc projv 
trlj constructed and that fhi girl is m hnc athletic condition Tlie tone 
of all siippirtiiig stnictnris is impnaed in direct proportion to the im 
proaeinciit ni tlu tone of the kektil mii ik 

Lluring men trwtion li^ht cxcni e suck as marching tactics clul>- 
Bwiugui^ etc shfuld be kipt up Practice in certain phases of athletic 
such as ba kctliill goil shooting and signal plus form for the sprint start 
and siinihr pins maa lx ii ed throngk the entire perioil "More aigoroiis 
pins and exon conti Is maa W permitted after tho third dav with most 
indiiiduals The girl should not U allowxai to term this jumial function 
illness nor in tho ahs m i of a pathological condition should she greatlv 
inodifc her routine activities Cartful!' followed up records of gradii 
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up to middle life, arc ne\er overdone b% the child on his own initiatiTe, 
hut need careful supervision in earl> adolescence 

rverLi«es of skill such ns golf, bowling, quoits, curling, ck, arc 
applicable to an^ age and are especialh beneficial after middle life 

Afost toirn sports combine several of these tv pcs and must be judged 
b} their mini elements The fictors of time or distance cin lx used to 
set a rea oiiahle limit to the indnlgenee in them. 

The ideal program of physical education should include at hist four 
tlemonts without all of which no such program can he called complete 

1 A prelimmarv plnsical and incilical examination of ever) in 
dividual who is to partieipitc in plivsical activities is essential This 
examination should asurtain the organic structure and fiinctirmd power 
of the individual Girth of foroirm upper arm nml wrist arc iimnipor 
tant, but the condition of kidnevs, thvroid, heart, lungs, spine and feet 
arc vital Before oxerci«e is rtanmed, a careinl pctxinmiation is e cutial 
after anj illiio-s or uijurv however slight 

2 A carcfullv written prescription for special excrci«c should be 
given, to he carried out under trained supervision, whciiovor remediable 
defects are disfovcrcd 

3 Begulir svsteiiiitic bodv biiildiii„. exercise should he insisted upon 
for cverj one Pirticipation in athletics should be n special reason for 
taking this work instead of an excuse for omitting it 

4 Athletics for all who are fit during at loist pirt of the season may 
safely be built on tins foundation There is a place at the ‘ peak” for the 
V arait) team composed of the phvsicalh fit, cirofullv trained and con 
ditioiied who mav with rcabomble safety be allowed to specialize m 
streiraons athletics 

The Child — Y hen we cban..<d the snulo hoii c with its large card 
to the multifimilv apartment building, wo cut down the play spiec pc 
child many fold Formal school gvmiiastics and organized pliv uudvr 
triincd supervision can but partially compensito the child for tins los^ 
The phvsici^w should back tvtxv effort to establish adequate physical 
trainin^ in the schools, and to provide sufficient Litv plnvgrounds One 
welltmiicd phvsicil director is better than any number of unskilled m 
stnictors Competent mcditil examinations cannot be instituted too carlv 
in school life 

The Adolescent — This is the age where strenuous athletic games are 
indulged 111 It mu t be remembered that rapid skeletal grou'th during 
this period outstrips that ol the cardiovascular svstem Heavy demands 
arc made on the vouth by development, stiidv and social activities whicli 
must be reckoned with in deciding on the proper physical education 
program 

The Boy — The shortening of the pliying periods m mauv games 
has added greitlv to their sofetv Football still has elements of danger 
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'nhich cannot be pnrdod agaimt and the parents judgment is as gojd 
as the pb^slclan s is to whether it is worth while It leaches more things 
of nine than perhaps am other game Bi kctball is one of the most 
trenuons of games Water polo and sprint swimming and wrestling are 
a!«o \cr\ seicre Crew races orcr two miles in length are lerj" taxing 
The 440 and 880 lard runs are harder than the prints or distince runs 
The Girl — V drastic change in the pha uil lift of girls has taken 
place during the la«t two decades From beanhag® criquet Dclsarte 
and a sporadic attempt it hiescling thes luic taken up field Lickev ice 
hnekej, their oven and mens hisketball Inselnll, swimming association 
football and track and field athletics This inmeiiicnt is no fnl but is 
growing with eiel siicetediiig lenr In ita wikc come erioiis problems 
for tiic phjsiciin parent and educator the proper solution of which will 
Titallv affect the pbisical health of the nation 

Unquestioiiahlj thero arc mint gain* to the girl from athletics 
ConrjgC, self reliance «portsmin«hip and the ideal of teamwork aro 
taught The function of the heart lungs mu clcs and the npuromu'cul ir 
cojrdinafions are groativ improicil Tli(«< nctuities fonn as with the 
1 n a rational outlet to superrtnoiis encr^\ On the other hand, certain 
dangers are to he feared Thi writers cxjxriencc and research in this 
phase of physical education Las led ♦“ the following conclusions 

Athletics when properh cont^■>^h I do not tend to mate the girl loss 
womanly 

Mhcn giicu the same rare in regard to medical examination, com 
potent supervision and ttaiinng *hc is m no more danger from heart 
strain than is the In s 

The skeletal miiscKs arc m no wav attached to the pehic outlet or 
pcnucum and their firm diicJopmcnt einnot intrci e the difficult) of 
lilfir Ontheconfrm iIk hi ffi i mr il nut ilirlism sfimigrr ikhniiinl 
imisclcs and inercised phi leal courage deiclopeil by athletics arc a dis 
tiiict a sft to the y<>un„ yyomnn nt that time 

11 re Is no diiigcr of or^inic displacimeiit from the jumps and falls 
nicidf lit to athletics pr >y idiiig the jumping pits hurdles ttu are prop- 
erl) miistnictcd and thit thi girl is in tine ithktic condition The tone 
of all supporting structiins js impri'id in direct proportion to the im 
proiemcnt in the tone of the kilctil musile 

During li^ht cxiwist su<h as marching tacfica chib- 

swiiiging etc slinuUl he kept np 1 ractio. in cert iin phases of athletics 
smh as baakcthtll goil showtin^ ind signil pliys form for the sprint start 
and siinihr plays may Ix’ u e«l through the entire period Afore vigorous 
fla's and even conte t mav be p rmittcd after the third dav yvith mo t 
individuals The girl Iiouldnctlx allowed to term this normal function 
ilhic 3 nor, in the nlis< ncc of a pathological condition should «hc greatly 
modifv her Tontinc actiyilics Carefully followed up records of gradu 
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up to middle life, arc ue^c^ overdone bj the child on his own initiatiTe, 
but need careful uponision in carK adolescence 

I xerci'scs of skill such as golf, liowliiig quoits, curling, ck, are 
applicable to nii\ age and arc cspccialh beneficial after middle life 

Afoat team «ports combine «e\crnl of these tapes and mu t be judged 
ba their mam elements The fictorb of Itme or distance can be ii«cd to 
*ot a reasonable limit to the indulgence in them 

The ideal program of plnsical education should include at lej«t four 
elements without all of which no such pro^im can be called complete 

1 A prcliminar\ plnsical and inidicil pvamination of eien in 
diaidnal who is to pirticipatt in phasic il actiMtics is essential This 
examination should n'.ccrtain the orp,anic structure and functional point 
of the indnidiial Girth of fonami, upper arm ntid wrist arc nnimpor 
taut hut the toiidmnn of hidnc\s, thvroid, heart lungs, spine and feet 
are \ital Before e\erci«c is re«um(d, a careiiil reexamination is cssoutisl 
iftcrani illness or iiijurv howcatr slight 

2 A carefulh written prescription for special cxcrci«c «l)ould be 
priacn, to ho cirried out under trained supciMsion, whenever rcrawliable 
defects arc di«coacrcd 

3 Rcgul ir si tem ttic lioda buildin^ exercise sboiild bo insisted upon 
for evera one rirtitipvtion in athletics should be a special rci«on for 
taking this work instead of an excuse for omitting it 

4 Athletics for ill who are fit during at least p irt of the season nav 
safeU be built on this foundation There is a plice at the ‘ pcik” for the 
sarsitj team composed of the phssieill^ fit, cirefulh trained and con 
ditioiied who ma^ witli reasonable safeta be allowed to Bpccialize m 
strenuous athletics 

The Child — AMion wc chiiiped the single hou o with its lirgc yard 
to the multifamil^ opirtmcnt building wc cut down the plaj space pc 
child mail} fold lormal school cjTniiastics and organized plav under 
trained siiperMsion can but partially compeimto the child for this lo s 
The phasiciau should back eacra effort to establish adequate phasical 
training in tin sthools and to pmaidc sufhcicnt citj plaagrounds One 
aaclltnincd physical director is better than ana luimhor of un killed m 
structors Competent mcdieil cxamiuatiom cannot be instituted too early 
m school life 

The Adolescent — This is the age where strenuous athletic games arc 
indulged lu It must bo ninembtrcd that rapid skilotal groavth during 
this period outstrips that of the cardioaascular sastem Heiva demands 
are made on the youth by dcaelopmcnt, study and social activities which 
must be reckoned with in deciding on the proper physical education 
program 

The Bog — The shortening of the plnaing periods m manv games 
has added grcatla to their safeta Football still has elements of danger 
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" With handa on hipa 
a Heels raise bwer 
b Toea raise lower 

c Heels raise knees deep bend knees straighten heels lower 
u With lanls on hips 

a Trunk sideward right b<nd raise sidt ward left ben 1 raise 
b Trunk sideward right turn sideward left turn return 
e Trunk forward lower raise backward bend raise 

4 From position 

a Arras forward rai e sideward canj fjrwar] carry lower 
b Arms sideward rai e forward carry sideward carry lower 
c Arras forward raise upwxrd catty fotwatd lower downward lowet 
d Arms sideward raise upward carry sideward lower downward lower 

5 \\ ith hands on hips 

0 Pight knee raise lower 
b Left knee raise lower 

e Right knee raise extend leg forward knee bend lower 
(I Left kn’e raise extend leg forward knee bend lower 

6 To stride stand jump arms sidewanl roi e 

a Trunk henlmg alternating ncht and left 
b Trunk turning alternating right and left 

7 Hands behind heal 

a Trunk bending alternately forward and backward 

8 Stationary running on toes with high knee raising 

TiiEORt or Medicai \\d OrTiiorEoic Gymnastics 

There are a number of factors relating to tlienpeutic exercise trlueh 
huTC to be taken into coiisidcratioo as noil as the exercise itsolf The 
person il and ricial inheritance of the inditidual Lis environment specnl 
8t3!>c of development, nutrition and other conditions all modifj the 
result whifh wo are able to attain by corrective exercises 

Types of Exercise — o use for tlicnpcutic purposes four types of 
exercise 

1 Passive, those done wholly hy the operator or by the weight of 
the patient a bodv, or other external force 

2 Assistive, performed as far as possible by the patient, assisted 
b\ the oj orator 

1 Actise, the movements excnitcd entircU bv the patient 
4 Resistive, done by the patient oppo«ed by friction, gravity weights 
tlio operators or the patients’ own physiologic illv opposing groups of 
muscles 

It 13 knomi that ns the mnsclc strencthens its bcllv becomes thicker 
and the intire muscle somewhat shortened thus making the distance be- 
tween its origin and insertion soioc^hat less ^\e arc able to cmplov 
this tendency of strengthening mn cU to shorten in the correction of sea 
eral orthopedic defects for instance, in a faulty forward position of the 
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itcs of normal schools of physical trunmg lia\e ■’liown menstrual and 
maternal histones better than those of the average -woman 

A committee of the British Medical Association, after a thorough in 
vestigation of the subject, reported approval of field hocley, swimming 
dancing and track athletics (they do not pla> basketball to any extent) 
for girls Basketball under the “Women’s Rules” is a much less strenuous 
game than that plaved by “lien’s Rules,” but the trained athlete may 
play cither with safety Track and field athletics have reached the stage 
of international competition Different events are suitable to different 
physical tvpos The pole -vault, twelve-pound shot put and middle-distance 
runs are verv severe and ahotild rarely be used Distance running requires 
very prolonged cartful training to he free from danger The special 
value of this sport is that, unlike other team games, everything depends 
upon individual effort Furthermore, it necessitates the gathering of 
every ounce of energy for one supreme effort ilany times during lift 
the ability to make a ijiiiek, sure, supreme effort mav result in the saTW^ 
of hfo or limb This abihtv is developed by track athletics almost cs 
clusively Other sports torch better the lessons of team plav 

Tho physician should insist, then, ujion the safeguards before men 
tioncd, namely, preliminary and repeated medical evaminations, trained 
supervision and proper equipment and conditions for the particular sport 
in question With these provisions made and organic weakness ruled 
out, girls should bo both allowed and eueouroged to take up athletics 
The Adult — There is a very pressing need for games, recreational 
and hygienic m cliaractcr that can be played with safety and pleasure 
m spite of increased waistline and lougtbcmng years Golf and vollev 
ball are perhaps the best of these games and are being increasingly used 
by business and professional men lennis, when available, is good m 
early middle life and golf to the end of one’s active career A great deal 
of good has been done by the recent popularinng of simple setting np 
drills to music and a very few minutes a dav spent on individual body 
building exercises -will bung a nch reward \\ ilham Gilbert Anderson 
of Yale has emphasized the value of repeating several tunes daily sncli a 
simple procedure as strughtenin^, up fullv, retracting tho cbm to the 
fullest extent and taking one or two deep inhalations A simple group 
of settingup exercises which should require not over six minutes to reped 
four times each and which will aid materially in keeping the body ii' 
good condition are appended 

Sethno dp Exercises 

1 From “position’ 

a Arms to thrust raue forward thrust return lower 
b Arms to thrust rai e sideward thrust return lower 
( Arms to thrust rai e upward thrust return lower 



rxErcisi -’37 

3 Gr^dinl lessening m tlie iinl rjnj? of motion m the 

join(3 rao^ccl I)\ tho^e mu'»clrs 

4 A dnllni?: of tint muscle ind joint sen i wliith mikes us ware 
of the fact ihit we arc, 
or ire not, in good pos 
turc 

To illiistritc tike a 
caie of round slionl 
d(rs 

a The pecfonls 
n 0 nn 1 1 1 1 lonicuhit 
stronger than the houl 
der rctrietors mai hive 
their rclitivc ifUintige 
inrreisod bv gvncril 
fitigiie or vcokiiei? 

b Iho peitoials 
leiomc nnre controtted 

the simple fict of 
the fon\atd position 
of the shoulder ind 
the rhomboids ilie tra 
pezius mil other houl 
der retractors are 
stretched out md utik 
cned 

e The anterior li^a 
mcnls of the shoulder 
joint hpini; ilJum ex 
tmded to fheir full ex 
tent tend to sfinrti n 

d The indiMduiI ftcls pcrltcth toinfortabie in i eliimpi position 
ind fanalh bciomcs totilh iiiuwan tt if cxupt when lit mn tc. liiim If 
' in 1 mirror or U remindtd of it In others This point is well cxcmpliht J 
bi the ox senne mm who for mmths offer his di chirge from scniec 
citehcs him (If slinnping with dttrtiimg fn juenev and linilh forp.cts 
, the mittcr cntirtU exicpt during i lecture tn po ture or an ottasioii il 
militim pirailo 

Am ixorci e prognm f >r tlu tn ifinent of po tunl dtf(>cts inn t 
1: fliinfin eonfnin at hi t one extrci i >r poiitinu iimcd at niodifjin^ 

(iieh one of tin ( fnctir*! k\e must tniigthdi the i\t iker groups of 
j inmelr stretch tho«c contnttid mimtain niid iticrei t full flexibiliti 
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lioad In this case destlopimiit of the retractors ^\ill tend to nuintam 
a better position of the hiul All posture hr ices, except when used as 
tcmporirj expedients, snth as the protection of n partiallj parahzrd 

nuiscle, luic tlie opp)- 
sito effect, nameh, that 
of further wcahening 
the muscle already 
low par 

In practically all 
faulty attitudes, 
yvliethcr of head, shoul 
dors, spine or feet, 
yvhich arc due pnmir 
ily to defects ift the 
sVcleton, the following 
factors sro present 

1 Lack of bilanw 
in the power of pliysiO" 
logically opposing 
groups of muscles 

2 A gradual short 
emng of tlio stronger 
shortened groups, udli 
corresponding lengthen 

iiig and yyeakenins 

t h o opponents e 
should visualize the 
muscles as strong elas 
tie bands under partial 
biQ 4 — t-SE OF BoDT Weight ix Stketciiixo Fluow tension When we are 
Adhesions (Couxiesy Jaul B Jtotber ) in fine condition, actire 

and constantly moviHo 

our joints tliroUf,h their ntmnjl ran^t this difference in elastic pull docs 
not result 111 faulty posture or dcfoiuuty ^\hclu\e^ there ensues a weah 
ness or total piralyais of om muscle or muscle t.roup throUj^h nerve injury, 
the tendency for contractures to occur m the im iffectcd opponents is clcarJv 
understood and usually guarded against Some means are taken to mam 
tain and increase the tone and the strength of the weakened mu'^hs 
These methods are taken up under the heading of peripheral nerye injury 
It IS not so yvell understood, however, that when there is general yycakness 
from yyhateyer cause the relalue pull of the stronger muscles is greith 
iiicreised, yyhich gradually tends to incrciso the faulty posture Ihis 
condition is common in chrome fatigue 



biQ 4 — t-SE OF BoDT Weight ix Stketciiixo Fluow 
Adhesiovs (Courtesy Jaul B Jtotber ) 
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general activity and special abdominal everci^cs Special respiratorv 
exercises ina\ witbin reasonable limits incrta e the lung capacity, tone 
lip the splanchnic circulation and affect results of chrome empjcim It 
should be recalled, however, thst the normal stimulation to increase respi 
ration is the increase m the CO , or hydrogen ion content of the blood, 
as It passes through the respiratorj center in the medulla Therefore, 
to induce deep breathing bj criatm^ the need for more oxygen m a 
normal manner is better than artificial deep brcathinj, A stationarj run 
or yigorous gymnastic dancing steps are therefore, better than forced 
deep respiration 

The subject of the phjsiology and physiological effects of general con 
ditioning exercises for the adnit and of play, gymnastics and ithletics 
for the young unquestionably hes lu the field of preventne medicine 
The piints hroUj^lit out in a atiidv of thest exercises have been dwelt upon 
at <oiuo length bt cause they do not appear in medical literature to any 
grcit extent and are scattei^ throu^iout the yyntings on physical ediici 
tion in such a yvay as not to be easilv available to tlie physician. Ihc 
possible) dangers of heart strain and other physical injuries in athletics 
are real, and yet tho value of sports to the young is so great that a dc* 
tilled studv of the subject is tbonglit worth while The family physicnu 
H bein^ called upon for dccisiou in regard to athletic indulgcuco yvitli 
increasing frequency ^fcdical ond orthopedic gymnastics constitute a 
real and groyving part of our therapeutic armamentarium The mcreasing 
interest of parents and educators in (lic'c phases of treatment requires 
that the physician be adequately mformed nganling them 
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lUid rc((]ucnto tlio iiui<»clo 8c»ae, wliilo attcmptinfe to incrtusc the feiiieril 
bod^ tone 

c r astlj we must acc to it tliat tlm child la built up in his general 
phjaujuL through gi iili d, bilnkral txtruscs, pln> iind imjirovol hjgu nc 

Ilcforo trt itmciit for nil) givtii jMMtunil defect la instituted, the 
causes for siicli dofnt must 1 h enn fulls studied niid, where possible, re* 
iiioicd lh< (tpfHinl tn itiiuiit for then couditiniis, such ns afTectiiig 
head, ahouhhr, apiiu and fnt, iin taken up iii detail in tlieir special 
sections It will hi found tlmt tin eauses for moat of these conditions 
aro 111 pxmral quite similar and fall into two main groups, which we 
might te rm the vi'me/j anil tlm re^ifianee 

In till formir group we have elofeets of he iriiig, vision, iinprojxrl) 
coiistnicteil sihool se'ats and the hiibiliiiil uiiihiteral iiicthoils of carrving 
biirdiiis, csptiialh b\ children, the eoiistmction of ill fitting and iin 
jiropcrJ) applied ilotliiiig ClofJmeg supports and abnonnal attitudes 
assumed to rdiive pun luivc also to U eimsidend 

lliei faitorx, on tho other side, wliuh lowei the nsiatniiic of the 
Ixidv to till strains ]iut upon it iiiilude imlmitntieui, too rapid growth, 
the tir«rfs of toxins of nciile mid tliroiiie diw is(, and tlie Jack of iiomial 
lioiltliv pin) and <xerci«c 

]t IS cv nil lit that if the strain is great enough even the relatively 
iiornnl child mav lx defoniied, while tlio child below pir ph)sicall)' may 
be airicted bv comparative I) slight hnbitini strains 

Ihe eius(B found m the first group mentioned should bo removed 
or lessened, as far as possible, jii ever) case of jwistural defect Attention 
should be e are full) elire?etc«l toward nii) of tliose' etiologieul condition 
found III the seconel group which can be removed 

It weiuld obviousl) be futile to prescribe n set of severe corrective 
exercises for a tliild so iiiidcnioiinsliesl that lie is iinabh to earry the 
regime of stiielv and work alreaely iini>oscd upon him Ills burden should 
1)0 lightened, ins eliet made ample, until he has sufiieieiit pli)8ical foiinda 
fio» for special work lit abejuld, figiirativcl) spenkiiig, bo turned out 
into tlic pasture In fact, iiiniiv de kets rapidl) elisappeac when tliese gen 
ernl fmuliimt ntal iiielicatious an taken circ of 

Alcdie il gvmnasfics aim le> improve tho function of various organs 
of the lK)dv lx)th elireeflv emd imlmetlv I ho heart, being Use If a imi«cle, 
may 1 h earefullv and progrtssivelv trained to iinprovie! function, except 
in tliose eases win re organie lesions have preigressed too far I unctiomiig 
(if the norvous svstem may la iiiorkidly ufTectc'd b) reidiicatiiig tlie neiini 
muscular eooidinatum In fact, with siilriioniial cbildre ii, a marked foiling 
up of even tlic higher mental prote?8srs has followed sisfematie and thor 
ouch training of this t)pc The nctivitv of the gastrointestinal tract 
and the glands which supply it may he favorabl) affected, leoth through 
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general activity and special aLdominal exercises Special rcspiratorv 
exercises mas, within re'i«<inable limits, increase the lung capacity, tone 
lip the splanchnic circulation and affect results of chronic cmp^emi It 
should be recalled, howeier, that the normal stimulation to increase rcspi 
ration is the increase in the COj, or hydrogen ion content of the blood, 
as it pisses through the lespintory center in tlie medulla Therefore 
to induce detp breathing by creating the need for more oxygen m a 
normal manner is better than artificial deep breathing A stationary run 
ur iigorous gimnastic dancing steps are, therefore better than forced 
deep respiration 

The subject of the physiology and physiological effects of general con 
ditioning exercises for the adult and of play gymnastics and athletics 
for the young un<iue3tionablj lies in the field of pnventive medicine 
Ibe points hrought out m a «tiid\ of these cxerci cs have been dwelt upon 
lit some length because thtv do not appear m medical literature to any 
great extent and are scattered throughout the avritmgs on physical educa 
tion in such a avav as not to be easily available to the physician The 
possible dangers of heart strain and other physicfll injuries in atlileties 
arc real and yet the value of sports to the young is so great that a <Ie 
tailed study of the subject is thought worth while The family phyaitian 
u being called upon for decision in regard to athletic indulgencL yvitli 
increasing frequency Medical and orthopedic gymnastics constitute a 
real and groy?ing pirt of our therapeutic armamentarium The increasing 
interest of parents and educators in th<s« phases of treatment requires 
that the physician bo adequately informed regarding them 
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Historical and Introductory — Of iil] inniis need man 

lip to till prisrnt tuno the npplitifioii of tx<rci«p for the rpstontinn of 
hodih fiiiution inobt iicarK appro Klie«i inliirr s own riictlioil of nnintaiii 
iii^T function 

lust when exercise wns first utilized in i theripcutic \va\ js not 
Iviiown ccrtftinh the eirliest wntiiigs of the Chinese and Hindus indicate 
that thcsi people id\oc ited the n«e of ixereisc in n Inpcnic Ma\ The 
Greeks at the prime of their cuihzitioii, rmplovcd the hath and oxer 
C1808 and wrote of tli(s< iiufluHls as a imims to jninntnni Iwlil^ function 
lliroiiRli tiir Greeks tin Itoinans liamed of, ind iinpioacd upon, the 
methods Jhrongh the middle ap,is little arliance in this subject Mas 
made and, in fut, it w is not until the suciitecntli and Oightecntli ctn 
tunes that seicntihc thoujit mis turiml to exercise, uid further ad 
\ imcinent made 

Iriedruli IIofTman, a Qirranii, 1780, ind later Piter Ilinric Imp 
ITSUIS"*') a Swedish ^.mmist diaeloixd this suhjiet ind formulnttd 
specihe frto moienients, upon which all modern sjstiins of fno exircise 
nre still hisod T in^’s work difiuitch connected exercise with massage, 
winch miiiipu] itions lie elasstd is “passuo gjinnnstics” He started in 
life as a fonciiip feaiher ind was attracted li\ the btiicfits denifd from 
exercise in d«\(lopnip: the Ciiitral Institute of OMiinnsties in Stockholm 
from las writings and those of others, it would sicm that he appreciated 
the ipplication of ixtrtise Init lacked the scieiitiftc knowlid^c of its imli 
c itions or contrt iiidicitions llis work, lioweaer, with that of "Mctr^r, 
a ph\sicnn in Holland, attrictod the attention of inaii\ of the well known 
plnsicinns of tint time and it was follocMii^ the intliicnci of those two 
men and the iincsfigitioii hv sciciitifie imelicil men, that medical gMti 
nasties found a pi itc in the cnmeulum of the plosicians 

About the middle of (ho list eentnr^, Gustavo Zander dcviscd some 
ingenious nppantns to localiro exercise to a M'en part and to eliminati, 
to a hrge extent the flrvimiast who, accordin/j to the T mg system, was sj 
import int 'Ihese machines were so constructoil that both active and 
passiic movement w is possible 
240 
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fo-daj, intcb inother'ipj is utilized is a department of physical then 
P'Utics and u«ed in conjunction with the other ph% siothorapcutic means 
for the restoration of function Its aim is to i^ereise sistcmaticallv those 
orguis fonning the motor apparatus therthi primariK improiing or 
re«torinj, their function and ctondinh improviu^ the function of the 
other organs of the hod} 

The ncicssity of treating this subject m «)iijiinction with other plnsio- 
therapeiitic means Ins been ipprec ated bj those who did so much scientifi 
iillj to advance cxcrene as a means of treatment During the pornd 
ff fltvilopmcnt of this fonn ot treatment inaasa^c was usnallj used in 
loujiinctiou with exercise, and diinn^ the rc'oent \\ ar large departments 
were formed in the arm\ hospitds of those nations engaged in the war 
eomliining not onh exercise and massage, but ahi all the other known 
jlnsnal meins for the impmcnieiit or restoration of function, such as 
hath* heat m ita urioiis forms and elcctfieiti Vt the prc«eDt time 
nunv institutions ha\c all of the e dipartmcuts correlated under a physical 
therapeutic director This dcielopnient Ins Ixvii quite rational, for it 
isiasj to set tint the cnlargid <r diseiocd portion of the bodj will tolerate 
actiio enorcise better if preceded h\ mas dt,t and in turn will tolerate 
massage better if preceded In oin of the various forms of heat It atoms 
la,.ic*al that the future devebpment of mccliaiiothcrapv lies in its being 
funhtr dcTploped as a department of phvsical tliorapontics 

In judging the effect of extrci e one «hould luiderstiud the piirpi es 
fir wLieli CTtrei e is iiaiiallv prescribed These ore threefold 
J For educational purpo cs 

“ lor direct Ttstoration «>r the improvement of function of a di» 
ea P(1 or injured inemler of the motor appirktus 

lor the secondary or indirect improyomcnt of function of tlio«e 
organs not units of the motor apparatus per 8c 


It is tliioii^h the combination of nst and exercise that the bodv is 
iiiaintained m a state of licilth Fxecas of either of these is not lieneticial 
ruiicatniiHl excrei o given to ehool children either in the form of prvm 
ni ties or sports has «ho\ni its value in increasing growth generil 
'1 111 pinmit ind tndurincc Biiffieieutlv well to require no Itnglhv ex 
p untKiii at till* tune \11 the armies of the world have kept their «o!dirrs 
■n I 6t ite of phvsical fitne 9 thrjii,„h the routine upplicition of exerci 


THERAPEUTIC EFFECTS OF EXERCISF 

We are here elm flv eonecmeil however m the efTect of cxcrci e fr im 
at iirapfutK taudpe inf and will consider the effect of excrei e from this 
'* "111 jKiint. 1 lie milts formm^ the initor apparitns of the hudv an made 
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up cluefl^ of bone, joints, mu«»cle3 and their nerve supply It ig well 
known that the ordinary physiological exercise performed m daily work 
conduces to physiological hypertrophy of muscle, thus the occupational 
development of the blacksmith or iron worker may be seen m contract 
to the underdevelopment of the sedentary worker It is not only that 
muscle hypertrophy is seen following exercise, the development of the 
bony structures follows directly in children at the age of one year, when 
most children begin to walk The bones are soft and lack, at least from 
a radiographic point of view, the strength and internal structure seen m 
children who have walked for even a few months This has been clearly 
expressed by Wolf, whose word is law on the development of hone, and 
who states that chanj^e m the formation and function of bones, or of 
their function alone, is followed by certain definite changes in their in 
ternal architecture, and equiUv definite secondarv alteration? of their 
external confornation in accordance with mathematical Jaws ” Con 
verselv, patients who have been bedridden for some time, heking normal 
exercise, are seen to show a wasting and lack of tone lu their muscles, 
and splinting of one of the extremities for even a week or two will prodnee 
dt-fanito atrophy of the part This is further confirmed by radiographic 
examination where, after prolonged rest, the bones of the immobiluad 
part will show the well known atrophv of disuse These changes are in 
all probabilitv due, in turn, to the effect of exercise on the circulatoiy 
svstem 'Wlien a muscle contracts, the venous blood is mechanically 
pressed out of the veins m and around the muscles As the muscle re- 
laxes, more venous blood is sucked into the recently compressed vessel 
This hastens the speed with which the blood norraallv passes to the part, 
therehv placing a demand for more blood to the part, with a resultant 
dilatation of the arterioles in the part Coincident with this, the lymph 
channels hasten their flow 

Of secondarv importance are the fascial coverings of the muscles which 
upon contraction and relaxation of the muscles act as a sort of com 
pressor to the muscle as a whole tiding in the compression and relaxa 
tion of the vessels within This may be «ecn in the neck where, in hyper 
extension, the fascial sheaths compress the large external jugular veins, 
depleting them of blood Bv skillfullr applied exercise one mav actually 
deplete one portion of the body of blood, as is so commonly seen where 
hyperemia m the head resulting m congestive headache, is relieved bv a 
rapid short walk It must be remembered that with alteration in the 
length of muscle and fascia, which increases with active or passive exer 
cise there is a coincident change in shape in tho blood vessels of the part, 
«o that m relaxation the ve«scl is longer and narrower, while in contrac- 
tion the vessel is shorter and wider This change in shape assists in 
increasing the rapidity of the flow of blood through the part When these 
local changes occur in the larger vessels of the bodv, such as the femoral 
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or axillar), ttcre is a definite demind pliced upon tliclieart for inorcnaLd 
activity The response is an immediate increi e in the hearts rate due 
to the increise of blood thrown into the right nuncle As the heart rids 
itself of this blood bj increasing its rate and force, there is an initial 
dilatation of the larger arteries to receive it nhieh as the evercisc is 
increased and the blood is more pvenh distributed causes a diminution 
in the size of the arterv, tbcrcbj inereasinp, tht blood pressure 

The products of ovulation produced b\ muscle activitv stimulate the 
rcspiratfir% s\stem to further work The call of the bod\ for furtlur 
oxigrn hss not sho^vn itself m the incrca ed actmtj of the respirator! 
organs With moat general evcrci < the muscles of the chest are brought 
into function and this is further mcressw! m the demand of the bods 
for further ovigenation, and furthermore acts mechanicslh upon the 
heart This call for increased ovvgeustion in even moderate evercist 
results in a filling of the lungs which nnder normal breathing fail to fill 
eompletelv, dccressing the amount of residual air and ni turn des eloping 
the hiiig power The do c rchtion iKlween the cirdiac and pulmonsrs 
»\stcni8 under exorcise cannot K undcrestiroatid when one Msualizoa not 
only their mccLanKdl provimity hut the marked influence of the pul 
monarv circulation upon both the cardiac and respirators ssstems 

Effect of Exercise on Digestion — One of the ino«t important fictors 
in the effect of exercise upon the digestive system is the action of the 
diaphragm Forceful contraction of this mu«clo increasing intra 
abdominal pressure, increases the rapiditv of flow in the great aplanclinic 
losscis and also everts some pressure upon the \ena cm as it passes 
through it. Increised actisit! of tlic diapbrigm and of tho abdominal 
muscles improves the peristaltic action also according to some authors 
acting as a sort of liver and gal! Wsdder massage The increased peristaltic 
action places greater demand upon tlic into tiual sccrctor> ghnds im 
proving the absorption and assimilation of the food wluch in turn results 
in an improscd nutrition of the bods m general 

The striking effect of evercisc is een among those who do active out 
door work It is not uncommon for such ptople to base a daih intake of 
from 4 000 to u,000 caloncs while those of sedentary occupations rarelv 
ingest more than 2 000 to 2 .»00 calories per da\ 

Effect of Exercise on Nervous System — One of the most important 
eflcets of GxcriJSC is seen upon the brvm and nervous avstem This is 
parlieularly true of spccnl cvircises gisen for therapeutic purposes Pre- 
ci ion in movement requires an alert mental effort and rapt attention to 
the work at hand In exereiscs directed locallv tho patient is rcqmrcil 
to differentiate between the workings if tho individual mu cle groups 
*upplieJ ly various innervations giving him an acute appreciation of 
control of the various mn cle groups This is of particular value in ca cs 
® partial paralvscs where the improvement of the remaining muscles of 
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\ip chiefly of bone, joints, muscles and their ner\e supply It is 
known that the ordmarj physiological exercise performed in daily work 
conduces to physiological hypertrophy of muscle, thus the occupational 
development of the blacksmith or iron worker may be seen in contrast 
to the underdevelopment of the sedentary worker It is not onlj that 
muscle hypertrophy is seen following exercise, the development of the 
bony structures follows directly in children at the ago of one \cir, when 
most children begin to walk The bones are soft and lack, at least from 
a radiographic point of \iew, the strength and internal structure seen m 
children who have walked for e\en a few months This has been clearlv 
etpres ed hv Wolf, whose word is law on the development of bone, and 
who states that change in the formation and function of bones, or of 
their function alone, is followed by certain definite changes m their in 
tfrnal architecture, and equally definite secondary alterations of their 
external conformition m accordance with mathematical laws" Con 
vorselv, patients who have been bedridden for some time, lacking, normal 
exercise, an seen to show a wasting and lick of tone m their muscles, 
and splinting of one of the extremities for even a week or two will produce 
dtfinito atrophy of the part This js further confirmed by radiographic 
examination where, after prolonged rest, the bones of the immobilized 
part will show tlie well known atrophy of disuse These changes are in 
all probability due, in turn, to the effect of exercise on the circulatory 
system ^Vhen a muscle contracts, the venous blood is mechanically 
pressed out of the veins in and around the muscles As the muscle rc 
lixes, more venous blood is sucked into the recently compressed vessel 
This hastens the speed w itb which the blood normally passes to the part, 
thereby placing a demand for more blood to the part, with a resultant 
dilatation of the arterioles m the part Coincident with this, the lymph 
channels hasten their flow 

Of secondary importance are the fascial coverings of the musclns which 
upon contraction and relaxation of the muscles act as a sort of com 
pressor to the muscle as a whole, aiding in the compression and relaxa 
tion of the vessels within This mav he seen in the neck where, in hyper 
extension, the fascial sheaths compress the large external jugular veins, 
depleting them of blood Bv skillfullv applied exercise one may actually 
deplete one portion of the body of blood, as is so commonly seen where 
hyperemia in the head, resulting in congestive headache, is relieved by a 
rapid short walk It must be remembered that with alteration m the 
length of muscle and fascia, which increases with active or passive exer 
cise there is a coincident change m shape in the blood vessels of the part, 
so that m relaxation the vessel is longer and narrower, while m contrac 
tion the vessel is shorter and wider This change in shape assists in 
increasing the rapidity of the flow of blood throUj,h the part When th««e 
local changes ocpur m the larger vessels of the body, such as the femoral 
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Physiology of Muscles — Pcforc consulcniip: tins \ cry importmt aspect 
of jnuttclcs, let us review briefly the hi&tological structure of muscle, 
upon wbicli its pbjsiologv depends Ibo es cntnl unit of the muscle 
IS the fiber — a minute higlilj specialized bod^ cell, appearing a'> a 
nimutc thread \arjing from 01 mm to 1 mm m diameter, and from 
6 to 15 cm in li ngth 'liiis is made up in turn of a sarcolemmal sbeath 
Within wbicb 13 contained the sircjus ub tincc or muscle plasma The 
sarcolcmma is a stnicturcb , cla tie membrane and it alone comes in 
cfmtict with tbe connective ti ut b^ uLich tbc muscle fibers arc attachcil 
Olio to niiotber The muscle phsnia is made up of long threadlike fibrils 
which, being of alternate light and dark binds, gise a cliaractcnstic cm s 
'triation to the mu ck and whuh arc tbe cs cntinl contractile portion 
of the muscle Ihe sistous mapnal littiwcn the fibrils, known ns the 
'iroplam, is supposedh tbo nutritne element in the muscle fiber 
Jiuscle fibers are handed together bv delicate connective ti«suo which 
groups them into primarv bundles this conncitivo tissue portion being 
known as tho cndimjaium Tbe sbi ith surrounding the primary bundles 
18 tho ponmvaium These pnmarv bundles are again grouped into 
ccondarj bundles and envelop'd iii a sluatb known as the cpimvauim 
each secondarv bundle hoing known as a separate musck fasciculus 

Tho phjsiological properties of striatwl muscle arc 

1 Conlracitliiy — this we mean its ability to shorten itself in 
re ponso to a stimulus b) winch it la able to perform its work The 
iinrmil stimulus is usually the nerve mipuUe, vobmtarj m the striated 
muscles and acting refleah in the mistriatcd muscles While this prop- 
ort) of contradilitv is present in all muscular tissue, it is not continod 
to muscular tissue being al o a property of tbe ciliated epithelial cells 
of the mammalian bodv Thruugli tins lontractile power muscles shorten 
themselves in varying degnes this variation being from 10 per cent 
to oO per cert of their iiormil lengths during phvsiological cacrcise 

2 Pziuwhihtij — By cxtcusihilitv we indicate the power of mueclc 
to permit of lengthening without tearing Alost muscles are strctclieJ 
bctwein their points of origin and inwrtion A\c know that if a tendon 
13 cut even with the niu«eh rclaacd the fli bv pirt of tho miistlo draws 
tho tendon toward its origin lliis light stretching under which the 
nui'nh s are iionnilly inaiiitaiiud assists verv much in the smooth working 
ft the invtor apparatus ^liis power of calcnsihilitv, when studied in 
roinpTri on with the oaten ibUitv of deni elastm bodic is found to dilTtr 
markedly from thi.in While the cvtcnsibilitv of an cla tic bind is pro- 
I^rtioiinlc to cipial iiiercinenls of wciglit the oatcnsibihty of mu cle 
shows a proiwtionate deem e with earh cjual increment of weight 
It has l«?en found that the deerea c m the power of evtcnsihility to 
lucrcuviits of weight holds true up to tho poiut where a iuu«c]e reaches 
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the siinc group voiild, to somo degree, compeiKitc for the loss of an in 
dnidual muscle 

Fnnkel Ins correlated i complete system of o^erents which hi\e 
accomplished much in re training those suffering from locomotor ataxia, 
utilizing the other sense perceptions for the loss of miisele scn«c percep- 
tion Iho etfect of exorcises on purely function il neurologicil conditions 
is not to bo disregarded menm of properh applied exercise, cither 
a, sodatue or stimulating effect mas he obtained irnin of the purtJi 
functional iiLurological conditions ha\c rcccntlx been explained upon the 
basis of an eiidocnnasthenin, and it is possible that the effect of exerci e 
m these casts is aecomplishcd h^ the phjsiologicallj improicd function 
of the organs of internal secretion through increased blood supplv and 
nutrition 

Effect of Exercise on Genito nnrary System — Dio most import int 
ph\6iological effect of exerci o on the gciuto uriuarj system is the tem 
porarj relief of passuc coiiot'sf'on uhen present m the kidnej Tho 
changes aboac noted m the circnlntorx 8j«Um, the distribution of blood 
to other parts of tho bod\, the dnphoresis occurring xuth exercise, 
rchexo the kidney of work xvlueh it vould ordinarily ho eillod upon to 
do However, this is a rather tnnsient actoinplishmcnt, and docs not 
Mirruit the prescription of exercise for iKsfuintion of flit kidinv, 
m eircfullv selected cases Ihc reflex depletion of tlio blond to tho entire 
genital apparatus is of more importance, thereby Ic^bciiing local 
irritability 

Effect of Exercise on Metabolism — Ao otlior therapeutic agent his 
so definite an effect upon metabolism is exercise Howell has tabulated 
the mechanisms of licit production and ho it dissipition as follows 

Heat production 

Chemical pcgutaCion 

1 Motor nerve ceiittrs and motor Jibera to t’lc muscles 

2 Stimulating action of food on metabolism 

Heat lo 9 

Physical regulation 

1 Sweat centers and sweat nerves 

2 Vasomotor centers and xa omotor ncnc 

3 Be pirafory center 

In this we see the important metabolic process of heat rcgulitioii 
definitely acted upon bv exercise Hcjt lo^ through the sweat center®, 
vasomotor centers and rcspintory center, is definitely accelerated exer 
ei e, while, on the other hind, heat production, although of chemical 
regulation, is likewise accelerated by cxercist Ihc acceleration of the 
metabolic processes has, coincident with it, an aecelcrition of the di 
gcative functions, perniittni„ more rapid assimilation Ihis not only 
permits a greater intake of food, but its more rapid absorption, thercbv 
improving the general body economy 
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Ice, the hamstrinfr musJes arc sbortencd and are active coBcentncallv 
If, howe^e^, the same patient ^ith knee flexed attempts to bold the 
knee in this position and is overcome bv the force utilized bv the masseur 
or machine, the flexor muscles arc still workini? but actualU being 
lengthened while workint; and hence are said to work eccentncallv 

Acliie motion is also divided into three phases of mu«(.le action 

1 Positive phase in which a muscle contracts 

2 Static pliasi during which the muscle is maintained in a state 
of complete or incomplete contraction 

3 Negative phase dunn^ which muscle ends aro gradually being 
separated 

To illustrate — during dorsi flexion of the wnst the extensor carpi 
ulnaris and radialis perform a positive action If the wri^t is now 
Tnamtamed in dorsi flexion without further moTcment a static action 
of these mu«ck8 ii seen As the wrist is then lowered complete relaxa 
tion of the«o muscles does not occur icun«*diatelj hut tbev arc gradinlh 
lengthened as tho wrist is brou,.ht down This is the negative actmtv 
of a muscle 

One of the most important factors m proper application of czereiso 
M the localization of the treatment to th< joints and muscles to be exer 
ciscd If wo take, for example, a. foot condition wbereia adduction 
exorcises arc indicated, and during exorcis* permit the patient to plantar 
flex tbo foot alone, instead of adducting we are defeating tlio purpose 
for wliieh the exeroise was proscribed 

Accoriluig to Schwann’s hw of the phvsiological action of muscle 
wo know that the strength of a miivle is m direct proportion to its state 
of contraction This is of import met m graduating tin, dosige of re- 
sistance in giving resistive movement^ for, at the begiunin,, of contraction 
and at the end the strength of the muscle is les«< ned so that the resistance 
should lx, strongest in the middle thinl of the movement Again in the 
treatment of a rtgcncrating mnstulo piral nerve, when the extensors 
of the wrist and fingers are Ix^nning to show ntiim of function if we 
instruct the patient to move the wn«t in extension as niiicli as possible 
iii’tead of ordering a few brief, well directeil extensor movements to his 
Wrist he will iii his efforts to extend the wn«t netivate his flexor groups 
as soon as the exten or museks are fatigued thereby netuallj causing 
tbc cxirci p to be detrimental to bis recover} The progression of cxir 
CISC should be gradual and mav lie acromplished by increasing speed 
duration or resistance applied in the exircise 

General Exercises — ^^\e know it is pincrnl Imdilv activitv that main 
tains the harmonious coordination of the various svstems of the bodv 
It IS reasonable, tberefore, to suppo t that in tbo application of exer 
VI os in a therapeutic wav, active free txereise offers im t improvement 
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ifs normal phjajolo^eal hunt of extension If equal 'woglits are aided 
after this point the muscle follows the law of dead elastic hodics and 
extends m ccpifli proportions to c-idi added increment of weight Ex 
tcnsibiht^ remains a property of ibuscIc <ncu after ngor mortis 

3 Elasitcity — ^\hiii a muscle has been extended within its physio* 
logical range of extciisibihtx and tlio extending force is rtmored, U 
rigains its noirnal btate through its power of elasticity Tina propertT 
IS found oiih in Ining mw'itlc, and although it is not as great as the 
ilasticitj found in some dtid elastic bodies, its clastic power is none 
(he lo'-s perfect The shghtK stritebcd condition of miHck between 
its origin md iiisirtion probibly tinds to innintim the tone of the 
nui<*cU, there hi iiiahiiig more smooth the elistic recoil 

-i Irrtfohihfij — Alnstk irritability is the functional actnitv of « 
iniiseli 11! rtspon'»c to a etnmilus The wormil nene stiimihia was first 
iJimiiiited h\ (.Imde Uernaftl, «ho, by injecting curare, jwraly«d 
the motor ntne endings Direct stimulation of the curanxed nui«t!e, 
either ckttrn illi or mechanically, initiates functional activity wilhiii 
the muiicle, demonstrating an iiidopondent muscle irritobility 

It 18 through tlitsi four properties that muscles perfonn their normal 
work and through the improicmtnt of these properties that cxcrciw 
nstorrs fiiuctiou to the muscle 


CLASSIFICATION OF GYMNASTIC MOVEMENTS 

Ling clflssihtd all movements as follows 

1 Piugiif noientinla ot tln> o wbenm no active iiinenration is performed 
by tliB mdiv iduol tti€ motor power Wine auppUcd by another penon or by amt 
ake IiTC apparatus 

2 Aciue motemen/s or ibooe wherpin the jndinilual innenatea hn 
mu-vcles and performs work throupth the movements of his muscles Active 
movements are spam subdivided into 

it. Pree tnotemrnls those jier/ornvrd by the individual without cxicmal help 

h Controlled motentenU by which w meant those exerci oa limited or sup 
ported various apparatus 

c Pesisfance moiemenia dawnir which the active movements performed by 
the patient are re isted by the gymnast or by opparntiis 

liemlance moiements are sxjd to be eitlier concentric or eccentric. 
Coneentne movements ire thove in which the lunsclc, while working 
against resistance, shortens its total length while eccentric movements 
arc those during which the muscle while working is graduaHy length 
cned by the external foreo applied This may be illustrated by resistant 
raoveraent, when a patient flexes his knee with the resistance of the 
masseur’s baud or machine directed against the back of the patients 
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rontractions in cipsulca, lipiincnts or sjnonal membranes maj be defi 
nitolv improTcd bj gradual, slow, cv<n movements gl^cn o\xr loni; 
periods of timi Passive cvcrcises are rarelj indicated in tbe lower 
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c^tmnit\ for i\lnt cannot K aciompli hod bv onliiiar\ mlkinj» will 
surclv not Ik aminpli bed throngli tlit application of pi «i\clj npplicil 

mimncut 

Mechanical Aids— Mam hiiils tf apparatus hnio Ixm dcvi nl to 
cxcrci«i, a part or tbe whole of the lml\ \nioii{; llic«c the best knoivu 
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in bodily function, and it is onij in those cases uherem active free 
exercises cannot be iceomplishod thit the pissue form of exercise or the 
use of meclnnic'il meins ire indicited Main so-called systems of active 
exercises have been developed but none have superseded the original 
Swedish svstem origimted b^ Iin^ ind his followers This school had, 
as its basis, five fundaiiientil positions, nimclv, standiUj,, sitting, hncel 
in,,, l}ing and hinging From these positions the derived positions 
were taken For instance, from the stinding position arm, leg and 
trunk exercises are given Likewise, from the sitting position the arm, 
leg and trunk exercises may be given, and so on, utilizing the funda 
mental positions as a starting point and building the individual evercises 
or derived positions from these fundamental positions It is rcadilv een 
that countless numbers of eombinationa of exercises ma} be worked out 



Fio 1 — FlndvMevtal Posmoxs mou wiitcic Exercises Vivy Pe Derivei) In out 
lining R table of exercises for a given condition the standing or Iving poaition la 
fir t utilized from which derived movements are made dependent upon the fati 
ability of the patient As improvenient is gained the period of exercise la len'Hh 
ened gradually manual resistance may be offered and still later other funiatnental 
positions utilized until crentuallv the patient is able to tolerate all of the vanius 
fundamental positions with their derived exercises In tie local treatment of a 
part by exercise resistance movements are of greatest value m improving local 
function 


from these fundamental positions The iccompinving sketches illustrate 
the five fundamental and i few of the derived positions from tht vanous 
fundamental positions (higs 1 and 2) 

Passive Movements — P issue movtriients hive hcretofon. been creil 
ittd with far greater range of applicability than thev arc to-day Thoxe 
who arc constantlv usiiij, exercises in a therapeutic way appreciate that, 
iside from the relatively limited number of cases wherein actual joint 
stretching is required, or where the slight local circulatory improvement 
resulting from passive motion la indieated, passive exerci'^os have Uttlc 
therapeutic value It is readily seen that where a muscle fails to receive 
its own nerve supplv its irntahilitv and contractility are not stimulated 
to activitv It IS true tint the elasticity and extcusibilitv of the miuclc 
arc called into plav but the injury sustained bv the contractile fibers 
would hardly be compensated for by the improvement gamed m the 
elastic or extensible structure^ However, passive movements have au 
important role to plav in the treatment of chronic joint affections, where 
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contractions in cap'iiilcs, h;Riiaeut3 or svnoMal mrmbrancs injj be defi 
nitoly improved bv gridnal, ^low, om movements p^ven over lonjj 
penods of time Pas'^nc ewni&cs are Tarcl\ iDdicif'’d m the loner 




^1“ —A lew Prjit^m r«oii t«k Fc^d^me-ntai. ro'mo^s. 


evtrcinit\, for nbat cannot 1» accompli bed bj ordiiinrj walking will 
»nreh not lip accompli In-d throuph the application of pa «iviU applied 
nioTcincnt 

Mechanical Aids — Mmv kinds of apparatus Invo Ixvii ilcvi cl to 
c’lcm p a part or the nhnli of the Unh kmting these, tlie Kst known 
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are the Zander, ba«ed on the principle of the lever with movable weight, 
the Ivnmkenberg pendulum apparatus, and the Here modification of 
the Zander apparatus If we disregard tlie passu c movement machines, 
who«e sphere of action is ver> limited, we find that the importance of 
the machines lies m the resistance to efforts against a muscle, and the 
localization of e'vercise to definite muscle groups This resistance ma\ 
be afforded bj the weight and le^er Zander, by friction against a brake 
in the turning of a wheel, or by stretching or compressing springs The 
principle of raising a weight by means of a lever Ins more recently 
been modified to raising weights bv rope and pullcv 

Scholz, m his Maniuil of Mechanotherapy states that “apparatus for 
medical gymnastic exercises elioiild meet with these requirements 

‘1 It must be constructed in such a way that the patient m the 
apparatus is in the correct, oricmal position, that is, the apparatus niu«t 
prevent any indirect, secondary contractures of muscles This is obtained 
by arrangement for support and fixation 

“2 The apparatus must allow the intended position properly to be 
done from an anatomical, as well as from a medical gsmiiastic point of 
view 

3 It must allow exact do«age and control of quantity of exercise 
“4 Apparatus for resistive movements must allow exact dosage and 
regulation of the exercise which is to be given ” 

Following Ling’s deirlopmcnt of a rational si stem of free exercise, 
Zander constructed apparatus by which cxcrci«e might be gnen without 
the assistance of a trained gymnast He constructed in all some thirty 
SIX machines for active moiements, including those for the upper and 
lower extremity and trunk. He then devised motor^riven apparatus for 
balance moiemcnt, passive moiement, iibration, percussion and kuead 
mg and friction Aldng with tliese, machines for the correction of 
scolioses and various measwriug apparitus completed his contribution 
to mechanotherapy The macliinos for active exercise were constructed 
on the principle of the wei^ited lever, by which certain muscle groups 
were actuated by the movement of the lever The degree of resistance 
was graduated bv moving the wci^t upon the lever Jlctorffruen pas- 
8iie exercise machines were constructed upon the same principle, and 
were of definite value in that the smoothness, contmuitv and unifomuty 
of the movement was superior to that applied by a gi mnast 

The advantages of the Zander apparatus lie in the graduation of the 
force and resistance, the human factor of the gymnast being eliminated 
However, the proper application of the machines requires the attendance 
of one trained m therapeutics of exercises to gage the amount of re- 
sistance required and to sense the expressions of fatigue when the 
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f*3crci«cs arc applied In oddiimB to this the machines ate ctpensive, 
rjther cyrabersome to operate requiring motor force, much apace and 
shafting lud the eon tant can? of a meebaaic to keep them in wrkiBg 
order Vhere these arc not ob- 
jeclions the Zander apparatus 
may be used with decided bene- 
fit 

Under ftic gtimniiis of the 
war, E A Bott, of Toronto and 
II Tait Jlolienzic of Pluladel 
phn, dcToloped "impkr appa 
ratna I>a«cd on tho rai inj, of 
weights bs ropo 'ind pidlej prm 
eipic and of cTtremc simpheitv 
in constniction Tho 4,entrjil 
prinrijdo of ruaing wtight* as 
in the Zander apparatus is 
maintained and tho objection 
ftWo factors, intnelj the cum 
liefsomeneas difSoiiltr of opcm 
twn apact and fethnicil knowl 
edge required iii tho Zander 
appirotusarocliminated Theso 
iiuchiRi 9 aro constnicttd so as 
to itcret 0 one movement i« a 
joint and ate all active nvouoii 
machines sjvo tlio e forcirtHia 
duction in tho vvn t and «nkl« 

Ihese an. so-oiiJI<d «ctne-pj»- 
siioinaeliinos thati« theniove- 
Rw'it « started nsui thoKranV 
ejiU q. p* iiduluni app imtiis by 
rrrolunw a whn! to start tlio 
exerei p, and the wJieel is kept 
iiioviiig Itj the actiritj of iho 
piiunt s ovsn imiv.los ilanv'of 
tho nuehiiios arc fittwl with 
*ede' pirtieuUrlv tUo^c fortlin 
hands and feet whereby a potunt mav xetnaHv eo tho gradrtl iinj rove- 
firiit, ami this acts ns n stunulns to fiirtlur ifTort The tnplie.ite-piil 
lev weight imchiiif #h>wn in Figwti. I (thowf the eimpboit) whenhv 
’■'itantH nnv h arringed upward downwatil or from the sidi 
esi UsMs IS graduated Uv tin addvtivw or vtiimualion of 
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MECHANOTHERAPY 


are the Zander, based on the pnnciple of the kver with movable weight, 
the Krunkonberg pendulum apparatus, and the Herz modification of 
the Zander apparatus If xve disregard the passive movement machines, 
whoso sphere of action is verj limited, we find that the importance of 
the machines lies m the resistance to efforts against a muscle, and the 
localization of exercise to definite muscle groups This resistance may 
be afforded by the weight and lever Zander, by friction against a brake 
in the turning of a wheel, or by stretching or compressing springs The 
principle of raising a weight hy means of a lever has more recently 
been modified to raising weights bv rope and pullcv 

Scbolz, in his Manual of Mechanotherapy states that “apparatus for 
medical gymnastic exercises should meet with these requirements 

‘1 It must be constmetod m such a way that the patient in the 
apparatus is in the correct, original position, that is, the apparatus mu«t 
prevent anv indirect, secondary contractures of muscles This is obtained 
by arrangement for support ind fixation 

‘ 2 The apparatus must allow the intended position properly to be 
done from an anatomical, as well as from a medical gymnastic point of 
view 

‘3 It must allow exact dosage and control of quantitv of exercise 
“4 Apparatus for resistive movements must allow exact dosage and 
regulation of the exercise which is to be given ” 

Following Ling’s development of a rational system of free exercise, 
Zander constructed appiratiis by which oxerciso might be given without 
tho assistance of a trained gymnast He constructed m all some thirty 
SIX machines for active movements, including those for the upper and 
lower extremity and trunk He then devised motor driven apparatus for 
balance movement, passive movement, vibration, percussion and knead 
mg and friction Along vvjtli these, machines for the correction of 
scolioses and various measuring apparatus completed his contribution 
to meebanotberapy The machines for active exercise were constructed 
on the principle of the weighted lever, by which certain muscle groups 
were activated by the movement of the lever The degree of resistance 
was graduated by moving the weight upon the lever Jfotor-dnven pas 
give exercise machines were construct^ upon the same principle, and 
were of definite value m that the smoothness, coatinuitv and uniformitv 
of the movement was supenor to that applied by i gymnast 

The advantages of the Zander apparatus he m the graduation of the 
force and resistance, the human factor of the gymnast being eliminated 
However, the proper application of the machines requires the attendance 
of one trained in therapeutics of exercises to gage the amount of re- 
sistance required and to sense the e'^ressions of fatigue when tho 
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Lxercise i—llon/oiilil attnciiment ilex interphalangeal ]oint« 
keeping inttacirpophlangcil joints extended 

hxerctse i— attachment Extend mctjcarpopbalangeal joints, 
keeping initacirpophal ingeil joints extended 

1 xercise k — Low attachment Extend metacarpophalangeal and flex 
interplialangeal joints 

The operator seated opposite the patient should count the repetitions 
and encourage Ins efforts Each exercise to he continued till inoicmcnt 
hows flaugiu^ and then stopped The most conviuicnt weights art shot 
1 1, loidrd to two mincis tuh iiid ittadied b% hooks Tliev can casilj 
K made and repaired hj the mas eur 



Fi — Fiscfji Tbcapmuj. 


3 Thumb Adduction and Abduction — 11 iml in pronatioii kttuch 
the stool <m the rodi il side to the thumb for adduction 

/ jcrcixe / — Driw tlit tlninil bcic s the hand Repeat the moicment 
to till pmiit of ixliaii tion 

/ xerri«e . — \ttneli the stool on the iilinr side of the thumb draw 
thnnih out in nl liiction Jnpiat to exhaustun 

4 Finger Treadmill (Ii^ 1 — tir loluntnrt llixmn nf fingirs 
''trip ili( «j-i t and turn the whe«l b\ tlexiiv the fingers in turn till ox 
hail ti n < f e i<h tiiigi r J he nmoiint of work done l>^ a single hiigi r can 
1" ' iltnl unl I \ Using that lingi r onij, and notiiip, llit weijit and dist inoe 
•t 13 rai<<-d 

5 Circumduction of Wrist for Stretching (t ir. ' ) — ^trap the wrist 
and fonariu gra p the handle and turn the whcil nlcut twentj rero- 


JlEOHAKOTnERAPl 


JEcKenzie ^ives the following instructions for the u-jc of the various 
upes of apparatus 


UpPEI LXTrEMIT\ 


1 Finger Board — (a) foi stretching contnetions of the fingers, in 
flevion, 'Uicl (h) for stretcliing nbduction nt the meticarpophalangeil 
joints 

I'xtension of Sivgle Pmgert — -(a) The hiij^crs iro placed on the board 
in mode r ite flexion, ind the fingtr under trcitiucnt goes up the stair, step 



Fic 4 — PiNCEK Pullets 


bj step Note the last step nt which the finger under treatment can bo 
rai od from the stop without nssistanee Depress the hand to stretch 
still farther 

(b) Place the index finger against the peg nt 1, and spread the sitoud 
finger out, noting the farthest point at which it can touch the pc^. Ktpoat 
with the second, third, and fourth, fingers Repeat each luoiemcnt not 
more than five times 

2 Finger Pulleys (big 4)- — ^For flexion md oxtcnaion of the fingers, 
strap the wrist and arm at the elbow, insert the fingers into the gfove 
stools and add weight until it can barclv be lifted bj the voluntnrv pawer 
of each, finder The weights are increased as imprortment goes on, and 
the movements repeated up to the point of exhaustion 

JJxercue 1 — High attachment Flex metacarpophalangeal joints 
keeping mterphalangeal ngidlj extended 
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Ezercfie 2 — Hon/:oiitdl attdLhment Fkx intcrpiialdu^jcal joint-, 
keeping mf tacarpoplihnj,ei3l joints extended 

Exercise 3 — Txin atticlimLnt Lxtend meticirpoplialdiigeal joints 
keeping metacirpophalaiijijl joints extended 

Exercise J, — Low attachment Lxtend metacarpophalangeal and flex 
intcrplialaiigeal joints 

The opiratfir scitcd opposite the patient should count the repetitions 
and enemirige his clForts I ach exerci c to be eontimied till moiement 
shows fluking and then stoppetl Ihe most comcnient weights arc «hot 
1 ig> Imded to two ounces esch ind attiehed b% hooks TheN ciiii easilv 
lo ni ide and repaired hj the mi »cur 



Fir — FisrER Irewmilu 


3 Thumb Adduction and Abduction — Hind lu pronation Attach 
the stool on the radial side to the thumb for ad'luctinn 

/ J'frcise j — Draw (ho thumb aero s the hand Repeat the moicmciit 
to th( pmit of exhaustion 

1 xrrrtse > — Attach the stool on the ulnar aide of the ibiimb draw 
titimh out 111 alxlnctun 1 epeat to cxhamtion 

^ 4 Finger Treadmill ) — tor sduntan flcNnn of tingir« 

tr»r tin wri t and tiini tin wheel b> flexing tin hiigCrs in turn till ex 
> 'll tinn of ( lie h r -pjn ntjiomit of work done 1 >\ a smclc linger rm 
“il iilalidhi 11 mg that hng« r onh and noting tin weight and di tsnet 
It I rai-Mil 

Circumduction of Wrist for Stretching (hig f) — ^triip the wn t 
pfa p the handle, and turn the wheel about tweiiti reix.- 


und fnrtai 



Fig 7— Aeductiov and Adduction of ^\lU8T Note scale ahowing range of motion 
and Etnall handle to hrahe macbine to increase resistance 


6 Adduction and Abduction of Wrist (Fig 7) — Place the fingers 
under the straps on the hand hoard, strap down the wrist and forearm, 
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adduct and atdutt the hand notin^ the range of movement on the pro- 
tractor The 'weights will vary for these two movement'’, which should 
be (lone separatclv 

7 Flexion and Extension of Wnst — (a) Grasp the roller oit-rhand 
and 'Wind up tho 'weight, exerting the full range of movement without 
releasing the grasp The scale will measure tlie range of the joint and 
tbo weight and distance multiplied gi%es the total work done in foot 
pound’ (Ji) Reierse the grasp and repeat for flexion 

8 Fronation and Supination (Fig 8) — Patient stinds facing ma 
chine and grasps the handle with the left band, his left elbow joint flest'd 



Flo 8 — T^oxatiox ^CTisvnox or Mmst 


us right forearm acm s his I ich, and his hand graspin,. hn kft ami above 
tie elliow to prevent sideways movement. weight and ratchet for 
supination and turn, counting the clicks for each moiement and noting 
>e Weight and the distance raised Tho incxsiirciiient of eich movement 
appear on tho protractor Iicverso the ratchet and repeat for 
pronation. 

® Flexion and Extension »t Elbow — (a) The patient faces the 
np leate injchine gra ping the floor handle the arm and cord in line 
cx and relax the foninn (6) Fatunt faces aw is from tin. mselune 
e^Jpmg the shouldtr liaudk lb< ami full flixcd the upper arm in line 
tiie* ^ xtcml and relax tin. forearm In kith th<se exerci es 

position of the upj%er arm mu t remain unchanged If this is not 
tione, the direction of the pull la changwl 


lirCH^VNOTHLRAPi 


10 Shoulder Rotation —Grasp the floor linullc the elbow on a 
brictet, shoulder high, the fon.irm flexed to a right angle Pull up with 
the hand, ihronghowt whole xrage of shoulder lno^clnent without chang 
mg the height of the elbow or its angle of flexion 

11 Flexion and Extension of Shoulder Joint— (a) fhe pitimt 
stands with his back to the flow handle, the arm down and straight Arm 
forward, rii&c and lower (6) Face to the floor handle, draw the arm 
b \ck, aud low or to position 

12 Adduction and Abduction of the Shoulder — T.hc patient standi 
with tlio side to tlio triplicate inichmc sliouhlcr attachmint, arm ind cord 
in lini (a) Prin^^ the ami forward across the che&( (i) Piticnf stuuk 



Fio a — CiBouwatcnox or Ankli. 


as in I Xereise 1 but u®ing the floor ittirlimciit Pring tiie str light arm 
upward and lower to position (r) Pitieiit stands with his side to tlie 
mathine overhead attachment, arm m line with tlie oorJ Bring the ann 
downward and forward then downwanl and backward, altcniatoh (d) 
Patient stands with the side from the machine, the arm across cliest, grasp 
mg the shoulder attachment Extend the forearm and arm, keeping them 
at the shoulder level 

13 Passive Abduction of Shoulder — Patient standing with the side 
to the creeping board, and the forearm ngidl> extended Climh up the 
hoard ba the fingers with a straight arm, and note (o) the highest point 
at which the fingers can be lifted from the board h> the patient (h) the 
le\el to which the patient can bring up his ann without htndiiij, h>'’ 
elbow 
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OciKral inovonients tliat arc iif c »liio in tmting tho inii«cle3 of the 
iippi'T tTtrcm]t> arc rolling up •» h ill <it pipi r tlirownij^ and c itching balN 
o£ all size? and weights quoits ImwIiii. piijgpon^ erokinoK billiards, 
welling knitting rope splicnu uiikm^ knot (he iisi of tools such as 
Scissors borin,^, Inninieriiip ni dcliiiw pining bookbinding saddlcn, 
and shocnnkin^ 


Lowti f\TJi.\iiTir 

1 Circumduction of the Ankle 1 1 •> — The pitiint sits mth his 
foot strapped m place The rui_* of in iicment is rtgul ifcd b\ a thumb 
«crciv (III the cr ink llic h iiitllo is 
turned bi the piticnt or opentor 
for this strctchiiip inoicmonl 
which should precede the \oltmtir\ 
active moiemeuts of the ankle 

2 Inversion and Eversion of 
Foot (big 10) — (a) The patient 
Wilks on the iniersmii ruUc n 
difiiute di tince with Land ml 
support (h) ditto for evpr«ion 

S Dorsiflexlon of Ankle — 

The pitiint sits or ataiiiU with liis 
foot strapped to the footpicec 
Flex the ankle rii3in„ the wei,.lit 
The extent of the inoiement inn 
h< estunated bi the number of 
clicks the exact nieisureniPiif 
noted on the piotraetor ind the 
loti! work dine isei ih cilcnhtei! 

4 Rotation of the Knee — (n) 
latient IS eatid iiitli th« foit 

ttrajpid to the footpiece and the 
'“r. against the hricc lie oddiiicb I-ic lo— I ntebuox A^D tiiasioT hoibds. 
or a!«l«ct« the foot rot^tUl^. the 

nee the extent of rich moMinent liein,. mxrked on the protri fir (b) 

If patient stands with the kinxel Hkid inextin ion and nd lints or alxliicts 
t » f x)t This moiemoiit m< isure^ hip ritation if rm i« taken to keep 
■e pi Ivis hxid In either po itinn (he lu m me nt of the flexrel ankle is 
'‘"gilt 

5 Knee Flexion and Extension (hig ) — Tnphe ite nnehiiie 

^ Fncx to the imchim trap tlio fmt to the tloor attach 
en Moiiment 1 l<x the knee a^in t resistance. 
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10 Shoulder Rotation — the l!n«*r Ijiiiillc? tbo rlbovv on a 
bracket, sUouldor high, the fore »rm flexed to n right angle Pull up ivifh 
tlio baud, tlinmgbout whole range of ahonlder imwonunt wilhont rlnii" 
iiit^ the Iioijjlit of tlio (Ibow or its angle of flexion 

11 Flexion and Extension of Shoulder Joint — (a) Tlic patient 
stands with Ins back to tlu floor Imidle the nrni down and «tnight Arm 
forward, rai-^c and lower (fc) lace to the floor handle, draw the am 
back, and lower to position 

12 Adduction and Abduction of the Shoulder — Ibc patient stamU 
with the suit to tUo tripheitc imuluni, slimildcr ittacliimnt, imn and wd 
inline (u) hrnip the mu forward across the clast (h) Pitieiif '^tiuds 



Pia 9 — Ci«cuMDT,cnox of Ankw 


as in rxcroisf' 1 but nsjn;j the floor nttaclumnt Bring the. sfnioht arm 
upward and lower to position (c) Patient stands with Ins “ido to the 
machine oicrhcad attnehment arm m line witli the coni Bring the ann 
downward and fonrard then downwml and b icki'anl nltcniiteh iJ) 
Patient stands witli tlio side from the machine, the arm news? iliest, grisp 
ing the ahoulder attachment Fxtend the founrin and arm, kc* piUj, them 
at the shoulder Icrel 

13 Passive Abduction ol Bhoidder — Patient «tandinc wnli the ‘"da 
to the creeping hoard and tlic foraarm rigidlj extended Chmh up the 
board bv the fingers with a straight arm and note (oj the hiAiest point 
at which the fingers can bo lifted from the board hj the patient, (i) the 
Ificl to which the pUient can bna^, up Ins anii, without !»cndii!g hn 
elbow 
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Eierctse 1 Side to tlio mncliine, the foot strapped to the floor 
attachment Aloacment Adduct the thigh, keeping the knee straight 
Exerase 2 Side from the machine foot strapped to the floor attach 
ment Jlovemcnt Vbdiict the thigh, keeping the knee straight 


7 Htp flexion and extension 


Extrase 1 Face to the 
machine, foot stnppol to tlio 
floor attachment Movement 
I atend the thigh with the leg 
stretched 

Exertxse S Face from 
the machine foot strapped to 
the floor attachment. Move- 
ment Flex the thigh, keeping 
the kneo straight 

8 Thigh flexion knee 
flexion foot dorsiflexion — 
Pifient tops through the 
rungs of a horizontal ladder 
with parallel bat urtu ccsta 
riio ladder la made adjust 
able for height at one end 
auil rui «1 to increase the 
moTcment re<iiurod to rai c 
tlie foot orertach run,. This 
IS csjK'cialh ii«ofiiI for Ic^ 
amputation cv«c< 

9 Thigh extension knee 
extension foot plantar flex 



ion Thebicvcletrainirwith Fn. is— Oxr Ttpe or Pbotoactob ‘^ cviz to Meab 


an increasing loadof distnuce 
or friction (iig (11) 

Mensuration — I) o f o r o 


\BC OF Motion Onr »nn TFmatns tVa 

tion rr t Ih othrr «rm fret A doubi 

prolractor Fcale fscitital a tb tsVinj; of mrsi 
umnnit on the l«o tiil s of th boO}' 


Starting excrci c it is well to 

know the range of motion pre ent at a jJint so that corapanvm maj be 
made after a shoTt period of imlmenl to whether or not mproTeroeTil 


m range of motion is taking place kmler too active c.xerci i or m tho«c 
ca (s wIkjt* the iniHclcs uinhr activo-pi iveexenii an strained fiirtlicr 
limitnlioii of motion mi\ U d»Uaa«i 


Vvcril simple denies Lave been devised eoiisi«tiMg of jointed arms 
aviUi n protractor scale one arm la mg fixetl at zi ro on th< scale and the 
other movable nboiit the protraetor indicating in degrees as it moves the 
arc through which it passes. This simple firm i mo t n«efiil in measur- 
mg the range of mition m the joints of the extremities. In some of 
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Exercise 3 Face from the machine, strap the foot to the floor attach 
ment, the flexed leg and cord in the same line lloiement Extend the 
knee against resistance 



Tio 11 — 6TATio'<Anr KiCYCLe. llugb and Icote etteniion plantar flexion of foot 


6 Hip Adduction and Abduction — Triplicate machine 



Tin ie— GRir MAClII*fE FOR iMPBOTl’eO FlEXIOX OF THE FlIfCERS A-^D JLEXIOV 
Extexsiox or IH* Wsisr 
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^\liicL fits l'cti\(>cn the fiiipt-rs The junts art mdiciteil with a jkiiciI hy 
(lots on the olliiloid la fjoth full fliTion ninl fall extuision The hand 
13 then removoil from tin in tnimcnt the dots connected b\ straight lines 
ind this trin posed to perm smut newnl This is illnstrited 1>\ the Iltwcu 
iippariliis ill I ignrc 14 

To appre-CHte the limit itioii in ringe of motion m the joint it is well 
to hive at hand the uirnnl nudu riuge throu,.!! winch a joint moves 
The following tiblt shows the normal range iisiullv present ni joints of 
the extremitv 

Wrist joint 

Hixion tj 100 digries Fstciision to 10 degree* Ivang-^llO degTees 
\1 duction— zrro to lo d*%rem I anm*— dtj-rees 

Idliictioii— zero to uO dcfcrets Range— a« I gri^s 
Jlbiw Joint 

Flesirn ti 4o d grees Ftten i n to lio Icgree* Pimgi*— 13o degrees 

I ronatioii — zero to JO d'l.rrfs Ponjre — Jo d ■grew 
''uiinatiofi — zero to GO digree* I jnge — JO hgrtes 

^linuljer Joint 

\! lutticn— zero to ICO d*gree Konce — 1«0 lUgreos 

(Note— Irom zero to '<0 d i* the rone m tl shonldir joint itelf 
while fnm to loO dei.r os m>v ni nt is nnd 1 >y elevation an 1 r ilati n 
of tlio scnpiib ) 

Flexion— uro ti IfiO degrus I ong»— degree 
Fxtiii ion— ziro to 4 j d t,r i"* Pang — lo d >.rx 
lilt rnnl rotation— zero to d"!. Ront.i'— '•0 di-ree* 

Fxt mil rotation— ziro t 1^ 1 ,.r e 1 mg’ — I 1 Krees 
\tikh Tnnt 

II jr iflexi in— 90 d’fcrc*’* to 1 d tn >s ! ange — ! > d grecs 
1 liiitar flixim — JO d gri i Od.i.r’es 1 uige— 0 d IkTxs 

(Note— Inversitn and evtrsi n f tli fiot canuot U mea iircd with the«e 
simile m trunients ) 

Kliei Joint 

FI xion to io d-X-rees FxUnsi n t t®0 k|.Tees I mgr— IJ d-grees 
llip Joint 

\1 iu tun— zero to 4o degreis I jig' — 1 decrees 
MJuetioii— zero to 1 degret Kui ge — t I'grees 

Fhxion tv lO degri •< Fstin loti t 1‘'0 legrees luinpe— I'^O d greea 
Ilvjiertxtdi ion frrm l^-O Ix-vee Fxf n loii to H I I inj.o— J 

(! i.rees 

Fitirnal ntntion — z ro ti ! Kfe* Ivjnte— Cn d i.rres. 

Internal rotation — zero to 10 dcKiee I mgv' — -0 iT.ri’es 

IMHCVTION VM» ( INTIlVIXincVTl INS 

Indications — Cunniliri Itxirci-is m iiidicitisi m th »< of uhnurv 
oeeiipition wlnnin tin gem ml nntxlwli m his fall n below its mrim! 
tlm linlil and is 1 VI If 111 lit" it Iflv di turbanee in one or ni n if the 
S'sti ms < iiiij ri in^ the 1 vh In jwreh »\ Uttiii di-^n f « stieh as in 
'snipin itfil ehnmie end icjrditis or fiiUixpti « a nitionallv applnsl 
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ttbich fits Utweiii the finders ihe joints art inJieatcii with a {tiicil bj 
(lots on Uic (illiiloid in both fnl! ilixijn and full cttonsion The hmd 
IS then renio\tHl from tht mstrumoat the dots coninxtttl b% straight lines 
iind (iii'i tnnspnsocl to pc rminetif nt ml TJiis is iJIn^frifcd Ia (he Ko^cii 
ippantiia in bi^pirc 14 

To appreciate the Iimit'ition m ran^c of motion in the joint it is well 
to luie at hand the normal mean rau^ throHnh which a joint nwes 
The follftwiiij' table hows the normtl nii^ u^iiallj pnstnt in joints of 
the ixtremitj 

\\ nat joint 

FliTion to 1(X) <1 grees I xtenaioii t 2-tO depr«'« Kaa'^e— ttO degree* 
MJiictini — ztro to dune* I a»vi*— 1 1 i.rioa 

\dlu(tion— wro to 0 dtifrew Kmi-O— 0 dt^ws. 

Ubiiw Joint 

Fl(.*i n to 4 d »r(.e« Lxtin ion U IMI degrees I nnge— 1J5 d'grecs 
} ronafinn^rero to 00 dtt^ren Hjnge— ')•) /hgrees 
Sui'inat'oti—riro to J() degrofs Hant.— degrees 
Shouller Joint 

\b luetion— *cro to loO d grecs Ijim.'— KO degree* 

(Noti— 'Irom nfo to SO d gre-s la the range »r the houl ler joint it elf 
while from ^Oto 1< 0(|<.t.re-* ii>o iin n( i mad lijr (liMiti n and r tation 
of the car Ilia) 

HuMjn— atro to 1^0 d grec» I ang<^I''0 Icgrrt 
bxten i n— zero to 4 J gr cs P nv — lo l<»rees 
Inttrnnl rntatnii—- zero to mi h^n Kani- *— d Krti 
J xteriifll rotation— ztro to 4o divn “s Uing<“— 1 t Br(>e« 

\iikle Joint 

II ir ifloxnn— 90 degr « to I d »roi-< P(nj.c^ — t degree* 

) liiitar fl xun— >0 d gnts l «• Ickwxs I aiigc — ^ d't.nes 
(NoU — Inrersinn and es r i>n f tin fw t innot I mea iircd with the«e 
sinipli. inatrunitnlii ) 
hn '0 Joint 

JUtioii to 4 d krcc Fxten i n t 1*'0 digree* naiij.e~f5 d gr«* 
Ilip Joint 

Mlu (ton— zero ti 4 dci.re«~* I « i go — I j levrce* 

A lJuetion— zero to 4j t gr < Ilnngr— 4 legrt 's 

JKzion t) CO d<kn'e» I-tI ii ion to 1 0 t-gn'e* Puike — I'lO d-gre- 
IJvpiri xl Ti i u from ISfl dri.r I xt n i<ii 1 1 IT i ^r(*K llunge— 4 
dei.ni'* 

Fxteriial rotation — zer tj fd Igr-e* Kang* — 00 iekree*. 

Internal rotation — zero to J» J-gre* Itnp^— >"0 l-vree* 

IMICVTIOX* SM ( OXTPS. IM K\Tll)NS 

Indications — ( iiurahrcdixirci san indn lU I ui tho < of edentnrx 
oeenpntnii wlnnin the goiural nietaUili m his fillen Ixlow its nrnnnl 
ihn hold Bin! is i vhK iieiii" it If l\ dwturl an x-s m < iie or more < f ih< 
sirtriiK eoiapri the 1 xh In pnr 1\ *\ tcinie di ca i siidi o* in 
eiinixn itol rhn me ( mix irditis «r ntmiptHi a ralionalh applied 
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general 8;ystem of graduated exercises will accomplish more than any 
other form of thenpeusis Again, in the functional neurological condi 
tions 80 often grouped under the >ague term of “neurasthenia,” general 
ized exercise, by increasing the general metabolism and possibly b\ stinra 
lating the organs of interna! secretion, is frequently markedly beneficial 
The local indications for exerctic consist in the limitation of function 
of a part, y\ bother it is a joint, tendon or organ In the last, as may be 
represented by a retracted lung m a healing empyema, the cxerci«e of that 
portion of the motor apparatus, namely tho chest, secondarily acts locally 
upon the organ yyithin Local circulatory derangements, atrophies and 
contractures can frequently be prciented as well as improved yvhen pre- 
senting, by the early institution of exercise properly applied 

Contraindications — The contraindications to exercise include all 
those conditions in yyhich Iho raising of the basal metabolism is detn 
mental Inflammations of all kinds, advanced depleting disease, and new 
groyvths are definite contra indications to exercise Local, healing, m 
flammatory disorders, by increasing the local metabolic changes, hasten, 
rather than retard improvement Hoivcyer, although this is true, care 
must be cxerci«cd in the election of tho time when exercise \yill not pro- 
mote an extension of the inflammatoiy process A short list of suitable 
cases folloyvs, arranged as to the indications requiring local or general 
exercises 

1 Requiring General Exercise 

Constipation 

Enttroptoais 

Gastnc or intoatinal neurosis 

Chronic passne congestion 

Marked compensated ''ardiac valvular disease 

Compensated myocarditis 

Arterial hypertension 

Arterial hypotension 

Atelectasis 

Postoperative empyemas 
Chronic pleuritic adhesions 
Neurasthenia 
Hysteria 

2 Requiring Local Exercise 

Torticollis, congenital and spasmodic 
Fractures, following reduction 
Dislocations, following reduction 
Am putations postoperative 
Ankylosis, fibrous 
Arthritis, chronic 

Contractures, cicatricial, muscular or tendinous. 



EFFFtiENCFS 


203 


r<duccd epipli»*scal spparatioDs 
Foot aflection 
■Weak feet 

Conginital or acquired oluWoot following correction 
iletatarsalgna 
Sprains 
Scolioses 

regenerating pcripkeral ncr\c injaries 

Paraplegias 

Hemiplegias 

Ataxns 

RFFt RI-NCES 

Anedaon J Medical Gamnastiea and Ma age J A A Cliiircbill 
I-oiidon, 1021 

Poelim, Mils 'Mnsaagi, Ita Priiiciplea and Tcclmic, W B ‘'lunders 
Compana, Pliiladclpbia and London ion 

Bueliolz Manual of TlierajuutK Maa ago and Lzerciv, Lea, Pltiladcl 
pliia, 1017 

Irenkel H S Treatment of TnKtic Ataxia, Lelinan, Ltd, London 
1914 

( raLam 1) Massige 4tli ed , Lippmcolt \ew 'iork, 1913 

llonoll lliiaiologa W B ^anndi rs f ompana Philadelphia 1010 

Jones &ir Lolxrt Ortliope<lic Siirgen of Injuries, Oxford Unnersitv 
Iresa, London, 1021 

— Iiijiirus to loitifs Ilenra Fronde and Iloddcr A. btoiigliton, Ixm 
don 1022 

Kh-cii Imil k Afa^tgi and Alcdieal Camna tie 2d cd Wood A Com 
pain 3vcav \ork 

Mclvenric, L Tait In'dnmtii^ flu Manned 'Maciiullan, New 'kork 
191« 

Ni««en Practical Ma and Cgmctnc 1 xerci«cs 4thcd,i A. Dam 
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general sjstem of graduated cTCrciscs ■nill accomplish more than any 
other form of thcrapeusia Again, m the functional neurological condi 
tions 80 often grouped under the \ague term of ‘'neurasthenia,'’ general 
ized exercise, by increasing the general metabolism and possibly bv stimu 
lating the organs of internal secretion, is frequently markedly beneficial 
The local indications for exercise consist in the limitation of function 
of a part, uhctlier it is a joint, tendon or organ In the last, as may be 
represented b\ a retracted in a healing empyomi, the exercise of that 
portion of the motor apparitus, nameh the chest, socoudarilv acts locally 
upon the organ within Local circulatory derangcmt-iits, atrophies and 
contractures can frequently b© prevented as well as improved, when pre- 
senting, by the early institution of exercise properly applied 

Contraindications — I ho contra mdicitions to exercise include all 
those conditions in whidi the raising of the ba^al metabolism is detn 
mental Inflammations of all kinds, advanced depicting disease, and new 
growths arc dehnito contraindications to exercise local, healing, m 
liammatorv disorders, bv increasing the local metabolic changes, hasten, 
rather than retard improvement However, although this is true, care 
must bo exercised m the selection of the time when exercise will not pro- 
mote an extension of tlie mflainmatory process A short list of suitable 
coses follows, arranged as to the indications rcquiniig local or general 
exercises 

1 Kequinng General Exercise 

Constipation 

Piiteroptosis 

Gastric or intestinal neurosis 

Chronic passive coiigoation 

Ifnrked compensated c-irdiac valvular disease 

Compensated myocirditio 

Arterial livpcrtension 

Arterial hypotension 

Atelectasis 

Postoperative empyemas 
Chronic pleuritic adhesions 
Neurasthenia 
Hv stena 

2 Requiring Ixical Exercise 

Torticollis, congenital and spasmodic 
Practures, following reduction 
Dislocations, following reduction 
Amputations, postoperative 
Ankylosis, fibrous 
Arthritis, chronic 

Contractures, cicatricial, muscular or tendinous 
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the eiphtcciitli cfiitnrv refer* nct« in. made iiidicatitif’ that it i\as eiin 
then npprtcnfcd that ofciipation w is of definite laltie in in iirop \chiatni 
ca«cs Ihnjnmin I n^h, m I‘'01 in spiakiii^ of methods of treatment 
for iienous ili«ordirs aihoi itid teat hiii^ tin roots of the ine<hanicil arts 
In 1''22, Dr W Milan, ^up< rintendtnt of Afcltan IIo pital stated that 
amusements proiidid in tin estaWi hmiiifs for lunatics such ns chc s 
bickpammon, ninepins snmguir^ sawing uood j,irdoninj» nndin|: writ 
inp, music etc., afforded tTirci rs Urth of Udi and mind and had a 
powerful effect in tnnqiiihrnv hrt ikin" up lon^ a soenttons of dai* 
and indneinp cornet liabita tf thinkin^ ns well as acting: * The annual 
ri ports of superintendents of inaiii in lut asihims diinn" tlic list liun 
ilrtd M irs point out the siint- Innd of thni^ht and on. more or le 
lunminmts in their approwl of work ns a nmoiiinl i{;ent in impmriiij* 
the plnsicil wdl kin? and composing the n tic a and cxcittd eondituiis 
of the patnnts 

It IS ujtcr(«ting to note that tin tapi of work selci tod dnnn^ the earli 
tear* in ii<ing ocuipition as a inratiri agent eou»i<tid largiJ' m aeri 
cultural laW, cirpmtn and drawing and painting Later tbt dner 
Birnnl oceupntions wen made n < of hut is lute as lath Dr IIo\t of tin 
lowu fetife IIo pita] stated that no gixater diiersili of implmmenf 
no inon inttliodieal applioation of this form of trintmmt cnild k re 
PTfed thm was done lift\ leirs a^ However, diiring tin pi t fifteen 
or twciitv war, detiiiiU ad; tineiiHiit has ken nude not onh m the 
«Ioction of suitahli work for the insine and hliin) Init nl-- in tlie prin 
ciplc of iipphing suitahic oecnpnlum for tho < of 8<jmid mind but 
phvsicnllv liandnippfd IiilUIO Intahd Occui>n(v>n hv SusinU Tra v 
nppiarcd showing the valm ofiKCiipition for tin snk with les*oii3 in 
croisiiijj tlio resoiirvtfuliie s if tin mir cs in kiapm^. u pitunt xaupiis] 
dunn„ illness In ni4 the Mji« acliu tls ( hk ml Hospital t fihhslieila 
inelieal work«lici[ ns n hospital dcpirtnniit for tli ii i »f ihr mo nit 
I'ltiuit Til shop was o<jinppe<l fir lla mamifictnn of amcit ll>wcr 
{“ots sials sundials pirdiii aice sorie and during its fir t vear made 
It ilf 1-elf.siijijiortlll^ 

\t ^bann Conneetiinf n eoiivah ctnt h<>in« for tanliac eases was 
started win n. eiinint work imilnr to tint d inr in Mo iclin i tts < uural 
Hospital wisnndi tin work 1« lilt, gradtd «< tint mo leniti iind ei n 
tnlled ixireisis fir the pntnnt tamll I timi and nt tin aim turn 
prolilillo oi'cnpitiou aff nleil Ju Mn nhusilt the eonnrsion f an 
old I irn info tiie n iw will known 1) vtr iiia Miiisim wiicn iMaiipitim 
"■is tilt thif f nmednl iijt nt pnvid ti nniiv that fhrougn tin ngi mv of 
"ork much (sml { k d me 

Diiriii^ till li t ten sears in ininv li pitali fir ehronn 'ondifions 
h ns till rni! is orthojn }ic le i m and t irdi u eli ta «, and in innnm 
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OCCUPATIOAAL TilERAPV 
ViiwvjT V IIfalfy 

Introduction — For mmv \t‘»r3 Mic<lical men have rcilized that pro- 
longed illness or disabihu, particnHrlv in patients rcqinnug prolonged 
hospitalization, was freqiicnth iccomp lined b\ a mcntalh depressed or 
lethargic state, winch was rarcU oatreome until the patient was able to 
return to his fonner occupation, or at least some occupation It wis 
not an uncommon sight, ton acars ago, in oiittriUp a hospital ward, to see 
twenta or more patients, in ill stagis of illncas, either laiug quictl} m 
bed gaziiig at the usuel blank hospital aialls, or sitting up aimlessly, oe 
caaionallj reading but for the most part doing notiiing iNiirais, at tunes 
noting certain patients more depressed tinn other*, would giac them 
heaps of cut t,uize to fold ind this simple measure frequentlj trans- 
formed a much avnrntd and depressed iiidiaidnal, hing disgruntled in 
bed, into a more or less cheerful one, sittin^ up in bod and, while work 
mg, talking to his neighbor 

A few thouglitful persons prior to this time, with keen insight into 
the psjchologv of the snk, acUocaled keeping hospital patient* bnsa 
Thej appreciated, of course, that tlio c seriously ill or m a critical condi 
tion could do no work, but the large percent ige of hospital patitnts 
during their sta\ m the hospital frequently spent two-thirds of their 
time in a more, or less comalcseent condition, which time the% coidd un 
proio by suitable work, thereby not only improving tiitoisehes plnsiciH' 
but psychoIOpically preparing themselves for tlieir return to their former 
or other occupations For many years occupations of -various borts have 
been soUj,ht for the bljiid and for those suffering from mental disorders, 
and the beneficial effects in these tapes of cases have been too -well rec 
o<niized to require more tlian passing comment But it lias been tbe work 
accomplished by these tapes of cises that has done so much toward the 
establishment of the idea that occupation is one of the best means we 
have for aiding in tbe recovery of the sick or manned 

"Manual work has been well recognized for main v ears is a therapeutic 
aeent m tbe treatment of mental diseases In the medical Jitcriture of 
264 
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rehabilitation of tho^e applying for such assistance This law was parsed 
bj Congress in June, 1920, and is known as the “Industrial Kihabilita 
tion Pill’ Lp to the present lime thirty four fates in the Lnion ba\e 
accepted tbc offer of Congres and bare appropmted lariing «ums for 
the nbabilitation of those enppicd hv accident or disea«c, making it 
possible for am individual to recciTC the required training to fit him for 
work that he can do In New \ ork State the appropriation of "*7 >,000, 
with a like sum nceived from the Fediral Govemminl proritlcs the ineana 
with which plnsicallj handicapped persons mar receive vocitional train 
iiig to fit them to n.turn to some octiipatioii — the onlv limitations lx mg 
in those eases of aged or helpless individuals, llio e confined m penal in 
stifutions, epileptics, fichle-minded and thy e iinler the ago of foiirtctn 
Tlu, rehabilitation work is carried on under a Commission consisting of 
a Commissioner of Fdueition a m nil* r of the State Indu trial Comniis 
81011 and the State Coinmi sioiitr of Health 

To-dav one hears imm terms used m conjunction with the care of 
the 8ick and maimed other than medical Occupational therapy erpi 
therapv, functional rea>diicationjl rehabilitation thtrapv vocational train 
ing and rehabilitation curative occupation and couiitIe« others, all of 
«hith lorder upon and mcige into cjcU other vet iliffir from each other 
m thi stage of illnc s at which ihcv an utilized and the manner in which 
tliev nro applied In order that we mav adcquntclv undir«taiid the prin 
ciplc of this tvpo of therapv vv«. should clearlv define what i« meant 
h} the term occupational therapv and by the a sociatod tcniis aliove- 
mentioned 

Oocnpatiou IS work Work used to imprave cither tlic phv ical or men 
tal functions of a patient la ocenpilionat iheriipv irgn therapj is work 
therapj and heiici svnoiivmius with iKXiipation tbcripv 

iuiictional reediiea ion os n ctl m conjunction with n toratnn of 
those jhvaicillj manned is the ph» uul re tvrotion of function hj means 
of appropriate phj lotherapv ncli as hiking hvdntherapv ma«.ige clee- 
tricitv or gvmnasfies \\ hen a nnndial eairyi e is givru m the curative 
work hop through the movements roiuind in carrving out d< finite trades 
oroenipitioiis, tins tv pc of work linl rselyacH uponoecupational thempv 
In a monograph rn Occufnliotuil Tfirm/y ipphrd to thf I estoration (f 
F unction of the I)i*oliled Joints Baldwin states that occupational therapy 
IS based on the principle that the !»• t tvpe of nmejlnl exorcise is that 
which requires a cries of specihe v diintarv miveni nts involvexl in the 
onliiian tnidos end occupition« phvsieal training plav or the daily 
rmtiiic activities of lifi In this the author ha limited occupitimal 
Work to those suffirnv from di ablixl jiin! but a broader eimrcption 
of its usefulricM must be apprrcntiil lunetional m lucation if ap* 
pill'd to the restoration of di illeal junta and accompli hed thmigli the 
mrslinm of cacrei c in the curative work hops js ccrtiinlv occupatnnal 
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crable pn\ato and scmiprnate samtanuma, occupational therapy, through 
auakcning the vill and affording cncoungcment, has aided greatly in 
shortening the time of comalesccnce and the maintenance of the spirit of 
accomplishment 

The stimulus of the War brought out the usefulness of this remedial 
agent very forcibly, \\hen those previously actnc in private life were sud 
denly brought into hospital cmironmcnt so maimed that, m many cases, 
prolonged hospital conv alescencc confronted them I do not donbt that, 
had no definite plan of occupation been outlined for them, thev would 
have evolved n means of thtir own to keep themselves occupied Pro- 
longed hospitalization without some sort of occupation is demoralizing 
The enmii <!ccn in everyday life among those with insufficient or uninter 
esting occupation is magnified m Iho o of un«oiind body who cannot seek 
the diversions available for those sound in bodv The establishment of 
occupational work throughout the army hospitals did much for the mainte- 
nance of the morale of the patients 

At the Wilter Peed Hospital, where curative workshops were estab- 
lished under the direction of Major Bird T Baldwin, the effort to utilize 
occupation as a definite means in the restoration of disabled function 
was successfully accomplished The movements required m special t^pcs 
of work wore carcfullv studied and patients lacking function in one or 
more joints wore put to work at occupations requiring these very nio>e* 
menta For example, in limitation of pronation and supination m the 
forearm, no hotter form of exercise could be given than tho uso of the 
screw driver in doing electrical work, which at the same time affords 
interesting and instnictivo occupation for the patient 

In New York Cit\, the Ktd Cross Institute for Crippled and BiS" 
abled ilen, founded through the generosity of 3Ir Jeremiah Jlilhank, 
opened up a new sphere of action, and has developed into a model m 
stitution for the rehabilftation of the crippled and disabled This In 
Btitute aims to tram vocationallv the patient around liis handicap, so that 
in spite of his phvsical infinnitits he mav liccomo partially, if not whollyt 
self supporting The Institute affords a school wherein tho‘*e receiving 
outpatient hospital treatment may be tmiicd diinn^, their period of 
disability for one or more hours during the dsv, bo that, by the tune 
they have reached the maximum phvsical improvement, they will be rcadv 
to take up suitable gainful occupations 

Recently the Federal Government, approcinting tho dire need of such 
necessary reeducation for the crippled or disabled, has appropriated a 
fund whereby the individual States upon appropriation of a sum of money, 
will receive a like sum from the lederal Government for the vocational 
rehabilitation of those disabled throu^ accident or disease In each state 
there has been appointed a State Commissioner for Vocational Rehabilita 
tion who«6 dutv it is to spend these appropriations in the vocational 
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rehabilitation of those applying for such assistance This law was pa scd 
bv Congress in June, 1920, and is known as the ‘Industml Itehabilita 
tion Hill ' Up to tlie present time thirty four states in the Lnion liai*, 
accepted the offer of Congress and hare appropmted ^ arming suras for 
the rehabilitation of those tnppled bj accident or di ease making it 
possible for anj individnal to receive the required training to fit him for 
work that he can do In 2se\v \ork State the appmpri ition of '^7o uoo 
with a like sum rccened from the Federal Goecniment proiides the means 
with which phtaicall^ handnapped persons ma> reteiet vocational tnin 
iiig to fit them to return to some occup ition— the onl} limitations l>eing 
in those cases of aged or helpless individuals tho c confined in penal in 
stitutions, epileptics fceble-mindeil and (hoso under tlie age of fourteen 
The rehabilitation work is carried on under a Commission consi tmg of 
a Comimasioiicr of Education, a member of the State Industrial Commi« 
810U and the ‘state Commis«ioner of Ilealth 

lo-dsj one hears matn teruis used m coujimttioii with the care of 
the sick and maimed other than medical Occupitional thcrapj ergo 
thorapv functional ret ducational ixliabilitatioii thcnp\ socational tram 
mg and rehahihtation curative occupation and countless others all of 
which border upon and merge into eacli otlicr \ct difTcr from each other 
m the stag! of illne s at which tho are ntihrcd and tlu manner in whuh 
tlipj are applied In order that wc nia\ adcquaul% imdtrstuid the prin 
eiple of this t\pc of thenpx we should death difuie what is meant 
by the term occupational l!Rrap% an«l l>j the a sociated terms nbo^e- 
mcntioncd 

Occupation 18 work V^ork used to improvccithcr the plnsical ir men 
tal functions of a patient is occup itioml tlurips J rgo tlieraps i work 
thcrapj and hence ssmonjmoiis with occup itioii thorapv 

Innetional rciducalion, os u c<l in conjunctnn with restoration of 
those fhigicnllj miimcd is the physical rcstmticn of function li\ minis 
of appropriate phssiothcraps such as hiking hidn>therop\ ina sage eh'c* 
tricilj’ or {^mnastics AVliere a rtmedial cverci«e is p\en in tho curatm 
workshop through tho inoscmcnls nqnired in cirrMiig out dehiiite tndes 


or occupations this tspoof work bonlcrsclosdj upon occupational tin raps 
hi a nioiiogriph on Oecitpaltoml Ihervjy i/tplud to the 7 esf >ratt< n rf 
Functwnof the JhtahJed Joxnh Baldwin states that occnpitioiial th«rif\ 
*» In cd on the principle that the Ik* t tvpc of rimcshnl cverci*i is that 
which requires a scries of spi'cific loliintsri moicments iiivohisl in the 
ordinary tradis and occiipitions phvsicil trainin,^ plav or the daih 
routine actiMties of lift In this the antlior Ins Iiinitoil ocnip.ti ml 
Work to tho e snfTinng from di ihicd joints lut a hroadir concepti m 

0 its iistfuhies imi t K oppr(<ti8Ud lunctioml reislucation if ap* 

1 to the restoration of disall'd junts and neei mpli lied through the 
rntslinm ^vircisc in the curative workshop is ccrtninlv occupational 
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tlierap\, for not onl^ eloLS tl»c piticnt fmictiomlK improve tbt range of 
motion in liis joints, but ht rtctivts i tramin„ m inentil coordination 
vvhicli, if anjtiiine,) is of inon. iKiinuient v ilnc tlnii the phjsicil resfora 
tioii However, tlicu art mmv eases totillv iinsuitcd for work in the 
cuntive workshops wliieli nn be rciclitd and benefited bj occupation 
npproprintelv applied 

Ivehabilitatinii tlicrapv, is its iiime implies, inav include both the 
physical rcliabilit ition and tlic vocitioiinl reinbilitation, and tor this 
reason is a ntlier lonfiising teim \ocational reliibilitatioii, or voca 
tioiial training, la tlic training of one plijsicill^ or jiuntillv IhIow pir, 
m work b\ me ins of whicli he will liter Ik* able to make his livelihood 
Plivsical rehabilitation on the other hand, includes all tlie racdicil, sur 
gical and phvsiothci ipcutie moans for the rcstrtration of function m a 
patient and should not be confused with occnpUioiml thcripv 

If one apprceiatos that occnpitional therapy js applied to those 
chromcallv ill or maimed, as an adjunct m improvinj, tlicir phvsical and 
mental well being wliile di8ible<I, citlitr bv means of curative workshops 
or b} less active work it looms or m IkhI, iiul tint the ndvaiicomciit made 
18 the patient improves phvsicallv is m the taking np of voeitional trsiii 
tng and fitting liim for suit ible work as i means of ( inijug a livelihood 
a more definite undt rst niding of the pi inciplt and purpose of oecupationil 
therapy will be obtained 

The selection of work suitable for a patient maj van from the 
cutting of paper puzzles iii IkkI to tbt use of the electric torch in ncetvknt 
welding but it is nevertheless, work, requiring, n warving degree of 
mental and pbvsital coordination on the part of the patient, and it is thi 
beginning of the trainiOt, in mental or pbvsital coordination that dig 
nifics the work accomplished as occupational thcrapj 

TYPES OF REMEDIAL WORK 

Work, as a remedial agent, vanes m the tvpo of case m which it is 
used, as vrcll as in the stage at nhieb it is started One might divide 
such work into three stages, ns follows 

1 Occupation for those bedridden 

2 Ihe nitermediarv stage, or occupation for amhiiliforv cases re- 
quiring hospitalization 

3 Vocational training 

Amomr the bedridden it is generallv understood that those acutelj ill 
require rest and art not benefited in aiiv wav bv ittcinpts at oven diver 
sional occupation But there arc manv bedridden patients among tlironic 
cardiacs, tuherculous cases and hopeUas cripplts, interested m work whioli 
thev are able to do and which Btimnlatcs ami endovvs them with a spirit 
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of hopefnlnc>i8 mid of acconiplisliiiK iit thit can be pnined m no other 
way The dissitisfattioa of being unoccupied in led offers time for 



thoiiijlit and introipoction ind cumplaint tonctimiij, the uiif rtmiak s 
<^ndition The iiiiproicinent m the powers of cDordinstion the les ening 
° the intro pection md the requirement of fixing the attention to the 
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tllcr^p^, for not onh dots the pntitnt fullctlonaII^ injpro\c tlie range of 
motion in bis joints, but bt rcccnts i training in mental coordination 
which, if aiijtliiiip, IS of inort jx'iniuicnt Millie tlnii the plnsieil re tora 
tion However, tlicre arc man\ ci<>es totil!^ nnsuited for work in tbc 
ciiratuc workshops which cm be rculicd and benefited b\ oucupition 
appropriatch applied 

Kehahilitation thcrip\, is its iinnie implies, inij iiicliidi. loth the 
physical rehabilitation ind the vocational rcbahilit ition, and for this 
reason is a rither confusing teiin \ocationil rehabilitation, or voea 
tional training, is the traiiiiiig of one phvsicallv or miiitalh UIow pnr 
in work h\ meins of which he will later be able to make liis liiililiood 
Physical rehabilitation, on the other hand, includes all the medical, snr 
gicil and phvsiotherapontic means for the rcsffiration of function la a 
patient and should not bo confused with oeciipational theripv 

If one ipprcciates that occupational thcrapj is applied to those 
chronicalh ill or maimed, as an adjunct in impiovnig their pliv«ical and 
mentil well being while disabled either hi meins of cnritiic workshops 
or hi Ic s active work at looms or in hod and that the ndi inocmcnt mailt 
13 tilt pituiit improves phvsicalh is iii the taking iip of vocational tram 
mg and fitting him for suitable work is n means of taming n Inchliood 
a more definite imdcrsfandiiig of the piinciplc and purpose of occupational 
tlierapv will he obtained 

The selection of work suitable for a patient may vary from tbc 
cutting of paper puzzles lu bed to the use of flio oltctnc tortli m acotvkne 
welding hut it is, neverthoJess, work, requiring a varMng dtgreo of 
mental and phvsical coordiintion on the part of the patient, and it is the 
beginning of the triining m mental or phvsical coordination that dig 
nifies the work accomplished as occupational therapy 

TYPES OF REMEDIAL WORK 

'Work, as a remedial agent varies in the tvpe of case m wliali it iv 
used, as well as in the stage at which it is started One might dmdt 
such work into three stages, as follows 

1 Occupation for those bedridden 

2 Tin. intcrmediarv stage or occupation for ambulafori ciscs re- 
quiring hospitalization 

3 'Vocatioinl training 

Among the bedridden it is gcnerallv understood that those acntciv ill 
require rest and are not benefited m anv wav bv attempts at even diver 
sional occupation But there areminv bcelnddcn patients among chronic 
cardiacs, tuberculous cases and hopeless cripples, interested in work which 
tliev are able to do and which stimulates and endows them with a spirit 
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2he tnUrviidinry ^Inge cotnprism? M far the greatest number of 
pstients ^ho are beueOted most l>j suitable occupation, includes that large 



class of patients requiring institntianal treatment but not actually con 
fined to bed In every surgical \iard in inan> medical wards m all 
orthopedic institutions or sen ICC and in convakscent and tuberculous 
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Mork nt lian<i (iiRPwUrs an improved «pint ttitli tlio dwirp of aeeom 
ph‘iiiiuont m thooo kipi ocnipM*d SxiitaWc ocnipation nquirt^ 
m ^olcption Iho prtMous nacntnl stattw of tlie pnljcnt lii<* ag*' prpsen’ 
pln'ijcal condition likca ninl dwlikcs and personality imist lio considiml, 
bnt once a suit iM< tm in<i found, the effect produced will warrant ike 
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effort spent m findiiij; it 
for those confined to bed 

Puzzles 

( hip caning 

^fodeilng 

ifaking flowers 

Inskrtn 

Crochctiiif, 

Ivmttmr, 

Belt making 
Small loom work 


suitable 


Stencil work 
Metal work 
I cither work 
Drawing 
Dcsip^ning 
Painting 
Pmhroidtring 
Reading 
School work 


Pollowing js a short hat of occupations 
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finger, to the blacksmith a sledge so that ordering ivork with the use of 
a hammer would be is ill advivid as the prescribing of a tonic, and leav 
ing it to the patient to administer to himself any stimulant he might 
think necessary 

At times, patients will re ent doing the diversioml forms of occupa 
tion, and will respond admirably to the stimulus of curative workshop oc 
cupation when it has hetn eyplimed to them that the u e of certain tools 
or madiines, when used as directed, will help the stiffened hand or weak 
fntd leg Host patients however respond to the creative idev of pro 
ducing somethin,, and once they can be interested in the production of an 
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article It IS difficult to draw them away from it until it is fini hed Tliev 
must be cirefullv watched os patients recently out of bed will often 
fatigue themselves at the higinning of their work so that it is very diffi 
cult to get them to return to it Manv forms of ociupation have bicn 
made applicable to this class of cises and the more experience th director 
of this work has the greater dncrsitv of CKCiipations hi will find suitable 
for them 

The space allotted to the work withm the confines of hospitals vanes 
in different institutions from the equipment thst niav bo kept in a ward 
to whole buildings of curative woikshops but the same principle of bus 
tamed effort mav bo secured from the humblest equipment ns from tbe 
dost elaborate, 

Oieupations for ambulatory cases msy bo selected from the following 
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homes, prcat munhors of pilioifs on to he found \vlin rr>tpnntl idmirjblj 
to tho atumilus of work Jlic choKc of n suitahlc occiip'ition for tlic«e 



I IQ 7 — .IlO^VW UORI JOB \MBiri \TOKr 

people 13 e^tremelv important \s Barton lias pointed out, a hammer 
may lary from tin snnll jiwdcra lianitncr winch ini\ be strapped to a 
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finger, to the hlactsmith s sledge so that onlerin„ work ^ith the use of 
a hammer would be as ill advised as the prescribing of a tonic, and leav 
ing it to the patient to 'idminister to him elf anj stimulant he might 
think nece sarj 

At times, patients will resent doing the dtversional forms of occupa 
tion and will re'spond admirably to the stunnius of curative workshop oc 
eupation when it has been e'^plained to them that the use of certain tools 
or machines when used as directed wiD help the stiffened hand or weak 
ened leg Host patients, hovrever respond to the creative idea of pro 
duoing something and once thev can be interested in the production of au 



Tio 8— ScAws Tabie Coves B* j^et Toys Etc Pboiucis or 
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article, it IS difficult to draw them awaj from it until it is finished Thev 
must ho carefully watched, "is patients recentlv out of bed will often 
fatigue themselves at the beginning of their work «d that it is very diffi 
cult to get them to return to it Many forms of occupition have bcou 
tnade applicable to this class of ca es and the more experience the director 
of this work his, the greater diversity of octupUions he will tmd suitable 
for them. 

The space allotted to the work withm the coniines of hospitals ranos 
m different institvitvons from the equipment that mav W kept in a ward 
to whole buildings of curative worksliops but the same principle of sns 
tamed effort may be secured from the humhlc&t equipment as from the 
®t 08 t elaborate 

Occupations for ambulatory cases miy be selected from the following 
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list •which have been found suitable in many different institutions utilizing 
occupation as a remedial agent 

Loom work fmaking small blankets, rugs, table-covers, scarfs, bags, 
etc ) 

Basketrj Jewelry work 

Cabinet making Pottery 

Bookbinding Cement work 

Leather work Light gardening 

Hammered brass work 

Salmon gives the following as equipment for tlu beginning of a cura 
tive workshop 

Smith shop 

Forges tools etc for JO men 

Fitting shop 
I screw cutting lathe 
1 sensitive drill 
1 polishing machine 
1 electric motor (IV horse 
power) 

Swages and tools for 8 men 

Leather blocking 
Sewing machine 
lyeletung machine 
Tank 

Galvanized iron and tools 

Tailor's shop 
3 sewing machines 
Tools for lO men 

When a patient, phvsically handicapped through accident or disease 
is forced to abandon the tboii^t of return to his previous occupation, he 
is faced with the problem of finding some work winch he will be able to 
do Ordinarily this would mean either working for a lower wage or for 
less time, either of which would mean a decreastd income, lower standards 
of living and discontent All who have soon patients pass through this 
change realize the marked p^chological change such indiiiduals undergo, 
and yet there are but few for whom profitable productive occupation 
cannot be found, if tbej are able to get about and still po-ssess the desire 
to work 

To do this, the problem of trocational training roust be started m the 
hospital Occupational thtrapy, used mtdhgently, instills into the patient 
the necessity for continuance of productive activitv and prepares the way 
for vocational training The standardization of equipment, the selection 


Caipenter shop 
Selected tools for 15 ropn 
Bench screws 

SpecisI tools not for general use 
Woodturner’s lathe 
Machine shop 

Electric motor hor^e power) 
Sbafutig 
Brackets etc 
Cement shop 
Metal molds 
Tools for J2 men 
Ce&ersi 

Drilling machine 
Grindstone 
Screw cutting lathe 
Fret saw workers machine and 
patterns 

Circular saw bench 
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of standard design, used during the ambulatorj stage, \vi!l do much to 
shorten the prepar itor_) Ics ons m a vocation'll school 

Institutions like the Pod Cross Institute for Crippled and Disabled 
men and the Dover Farms Industries m New \ork, are to-dav practical!) 
«ohiug the vocational proh]tm« of hundreds of ph^sicallv handicapped 
men The former institution, after a thorough stud) of manv occupation*, 
aims to train the Inndicapped individiinl in an occup-ition suited to his 
requirement vvhorebv his handicap is minimized The Dover Farms In 
dustries nnmtain a cit\ center, where the liindicnppcd are tramed in 
proclncfivc occnp'itious, paving the individual on production The) also 



of ertrpmities are shown 


maintain a firm where handicapped men miv be kept for an indefinite 
period where wcekl) wages remunerate the individuals efforts m con 
genial surroundings Whether the method of rehabilitating the handi 
capped b> adjnstiiip an existing position in indiistr) to his needs, or 
whether the method of grouping the handicapped ni a communitv anu 
having the total production provide a livelihood for each member of the 
communit) is the better, can onl) he found by meeting each individuals 
problem m the most sensible waj so as to pennit of time’s economic au 
justment of the problem 

Application of Work — The most impoitant factor ni the application 
of this form of work lies in the qualifications of tho director of occupa 
tional tberap) Such a director must possess a deep interest m tin* 




TIPES OF REMEDIAL WORK 


27T 


subject in order that he maj be able to arouse the interest of his pa 
tients The suggestion bj *1 tictless director that it is time for a con 
lalescent pitient to go to -work frcqueiitl\ arouses an antagonism on the 
part of the patient against any form of occupation which is difficult to 
oyercome On the other hand the more rcrsitile, tactful director will 
fir t interest himself in the patient s eier>dav ps^thologj finding out his 
likes and dislikes and haiing become somewhat acquainted with him 
suggest that the> do somethin^ together — tbe most reasonable approach 
and one most frequenth assented to by the patient 



Fio I — \ 0CAT10N*L PElIADILITAnON AT THE DOVEtt PAKUH iNDLaTSIEi CABiyCT 'SHOP 


llie type of pitients in tin, orthopedic hospitals differs imfenally 
from that found in hospitiU for mental diseases and the approach to a 
patient in each instance will \ar> The more icrsatile the director the 
easier it will W for him to «nggrst nn occupation Buitablo to the piticnt s 
requirements It is as harmful to start a pitieiit on i piece of work 
that is difficult for him as it is to order an orerdoso of strychnin The 
dircetor should moreover, possess an nnbonnded patience a y ist ainmiit 
of energy, an appreciation for effort ercu in such cise? yihere the product 
of the patient s efforts is hopeless from a commercial point of yieyv The 
accomplishment of producing even a poorly made artich where the ef 
fort 13 appreciated frequently will stimulate the pitient to further effort 
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flinl nwnkcu nn interest in the ^rk wliiek gnnrs into a do«iro to rrtara 
to rcgttkr occtipitjon 

Tiie apphcation of octiipition m|mn*A timo, of nliicJi tlic atenp* 
ron\n5r«mit, or okTonitaU) iH patient, hrts nil lAmndnnpc It is time in 
which the pitient H wenUh}, nnd wlicrrai conimcn.ial articles to Iw oaliHf 
mu^t be turned out in the grcfitc*! of iinmlicrs ni the shortest spire of tioir, 
the product Af t!ie oecnpational thempi department should Im; one whft«c 
\aluo 18 bused on its exeeUeiice of work in order to eonipcto with thp 
comnercial market V trcIWone pww of hand hammcreil brass has a 
niarktt which eannot be infringed upon hi the machme-inidc article, sad 
the Kioneiari \n!»e of such on articJc is tneasurrd only hi its cwHenfi 
It la nnportniit, therefore, that 

1 Useful articles bo produced 

2 akrticles bo produced for whicli a market exists 

3 rtTort lx made to produce article* which, liecaii«e of tlicir pi 
eellont workmanship, fonn and color, are to bo commended 

The apace rc<}mrcd for the apphcation of the work will rnry RWonJ 
mg to the t'pe of institution ui which it is M«od MHicrcn*, in the tiiliec 
ciilosis hospitals nnicli of the work will be done in Ivd, the re<i»iipcweut 
for *pipc, othir iban for small atorape room*, js not great Iloueiir, 
in the orthopedic institution* or in the general hospital or surgical scrrin*/ 
tho ciiratHO workshops require space for small ninchitier), for hrp? leciM 
and for difTcrent ttpe* of ivork winch cannot bo ih*pen*ed with ' 
beginning usually leads to more CTten*iic plans than were forbicrh 
thought of *0 timt, in liepiinmig such a department, snfliciont *piee dimiH 
Iw Allowed for natural dticlopmcnt In the Itcoon«tniction ilo«pilal in 
Jfew bork, where industrial accidents and dwaaes arc cared for, one en- 
tire floor of an elcini-ston building, now lu the cotir«e of cou'trwclion, 
IS to bo deioted catireh to oecupitioiial thcrnpi 

The tinancmg of a depirtmcnt of this kind is frequent)} one of the 
objections raised m starting such work X ike nil other depirtmonts of a 
hospital, it requires monei to nm it Some mxtitntions have appropnatrd 
a small sum to start the work, placing m charge of the department an 
experienoctl occupational tenchcr who work* under the direction of a 
TW^ical adviser As assistants to the teacher, volunteer aids can !« se- 
cured, who will give park of their time to the teaching of the diffttenf 
traft* As products materwhre in tho department, tho a^^i^tants di<po i 
of them through sale*, bazaars or throiiglt eoininercinl house*, who siU the 
articles on a eommiasion Iwaix The cost of the iiiatona! is dcdtictcd 
from the selling price, the patient recciTing the balance for bis work I» 
other mstitutiojis, the patient makes one article which he is pennitted 
to sell for himself on condition that ho produces nnother like article for 
gale bj the institution Still other institutions have a fiwd price, wbifh 
j3 given for the work produced, the iiatvtutiQu disposing of nl* artich* 
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at its own price The choice of method of disposition of the articles is, 
however, not the most important phase of the work and is usualh met 
with in some waj by the director of the department The effect, how 
ever, on the patient of seeuriBg monetarj return for his efforts cannot 
be dispensed with, and, to my mmd is an important factor in readjust 
ing him and hastening his retnni to more profitable emplojinent 

The National Soeietj for Promotion of Occupational Therapj has re- 
cently stated the following, basic principles of occupational therapy 

1 Occupational Therapy is a method of treating the sick or injured by 
means of instruction and employment — productive occupation 

2 The objects are to arouse interest courage and confidence exercise mind 
and body in healthful activity overcome tUDctionat disability and reestablish 
capacity for industrial and social usefulness 

3 In applying occupational therapy system and precision are as important 
as m other forms of treatment 

4 The treatment should be administered under constant medical advice 
and supersision correlated with other treatment of the patient 

•j Treatment should m each case be specifically directed to the individual a 
needs 

6 Although some patients do best alone employment in groups is usually 
desirable because u provides etertise m social adaptation and stimulating influ 
ence of example and comment 

7 The occupations selected sh >uld be within the range of the pstienf a esti 
mated interests and capabilities 

8 As the patients strength and capibilitv increase the type and extent of 
occupation should be refaulated and graded accordingly 

0 The only reliable measure of the value of treatment is the effect upon 
the patient 

10 Inferior workmanship or employment in an occupation which would 
be trivial for the health) may be attended with the greatest benefit to the sick 
or injured Standards of entirely normal persons must be maintained for the 
proper mental stimulali n 

11 The production of a well made u eful and attractive article or the accom 
plislment of a useful task requires healthy exercise of mind and body gives 
the greatest satisfaction and thus produces the most beneficial effects 

Novelty variety individuality and utility of the products enhance the 
value of an occupation as a treatment measure 

13 Quality quantity and salabilitv of the products may prove beneficial 
by satisfying an I stimulating the patient but should never be permitted to 
ob« ure the mam purpo e 

14 GonJ craftsmanship and abili^ to instruct are the essential qualifies 
tions of the occupational therapist Understanding interest in the patient and 
an optimistic cheerful outlook and innnn r ate equally essential. 

15 Patients under treatment by means of occupation therspv should also 
engage in recreational or play activities It is advisable that gymnastics and 
calistbenies winch may be given for habit training should be regarded as work 
Social danemp and all recreation and play activities should be under the definite 
head of recreations 

•SUrvland P ychiatri Quarterly Janu ry 1919 
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ELEcnioTnERAPr 
Happy E^toy Stewabt 
GALVANIC OR CONSTANT CURRENT 

Sources — Galvanic electncitv luav be obtimcd from the town lighting 
supplj, which, if alternating in tjpc, mnsl be changed over by motor trans 
formers It maj al o be dtrned from power generated on the premi>-ts 
or from the chemical action oficcIL or batteries Sjme one of these soiirccb 
of current is always near at band 

Apparatus — It has ocmed to the writer tbot too much space has been 
given by authors on electrotherapeutics to n detailed description of ajv 
paritii The phvsieian is now able to obtain a number of well-constructed 
tipis of galvanic machine The hiding Dianiifacturcrs are proiidiiip, 
iorvico to keep such apparitus m working, condition therefore it would 
seem that emphasis should Rphtcd upon the pUisics phi«iological effects 
indications and technic rather than up>n any detailed dc eription of ma 
chine conatruetion 

Physics — V I cry brief hketcU ot the phabica involved in the galvanic 
current is ncce'iaira to the imderstindiiv of it phasiolopical effects and 
will fcne as a bisis for the comprebension of the other tvpea of current 
Iho earth cent mis a certain amount of elcctricitv, which amount is 
taken as the st iiidarJ for i< mpin on with the amount cont lined in other 
objects An esecss of tint contained in the earth might bo considered 
as higher potential or a positive chirge and wiU flow to the earth when 
a Iwd^ «n clnrgfd is coiiiieetcd to it by a conductor or ground and the 
flow will continue until tho electrical charge of the l>odv is rc^ual to 
that of the earth ricetruita will paoa from a bnd\ charged with a 
hip,lw:r potential to one with n lower potential when o connected until 
the chirgc in each is tijiial When we d« ire this flow or current to lie 
constant wo must find «omc me ins of ereiting mil maintaining a diffc r 
luce in potential This raia be aceompliohid through chemicil action in 
tin galvanic coll or b\ nicchauicil action in tin dtnamn The simple t 
form of generating an cleetnc current is m the single cell which will 
now Ix! dfseribi d 
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Galvanic Cell — riiis consists of n container partially filled with 
dilute sulplumc or hydrochloric acid termed the electrohte, into which 
IS placed a rod of zinc and a rod of ctrhon or copper Chemical adion 
IS at once «et up, the acid rc'ictiDg upon the zinc with the formation of 
new chemical suhst meos, among them zinc «iilphite and hydrogen Some 
of these eliincnta traiel toward one pole and soint toward the other, a^ 
cording to tueir electrical affinity & long ns this chimtcal action of the 
acid on the zinc polo continues, the principal movement of elements 
toward the carbon or copper pole is mniiitiined, charging it with a higher 
potential, and it is therefore designated as the positive pole, the zinc lx. 
coming the negative If to these poles out ide of the cell a conducting 
wire IS attached an rlectm »1 current will flow from the positive to (be 
iicgatne polea thus conipletiiip the circuit Thus jt is seen tbit (be 
difference m potential within the cell coiKtantlv created by chemical 
action 13 equalized b\ the flow of current along the wire ^\heIl this 
chcmwal action becomes weaker or ceases, (here is a corrcspondiog weak 
iitss and cessition of the current outside of the cell The drv cells 
follow tho same principle of conslmction eacept that the electrolyte is 
made of eomt solid or semisoltd substance and the container is of nn 
breakable maleri il 

Batteries — lo obtain more power than can bo ^.enerated in a single 
cell two or more mas be connected together to form what is known as 
i battery In medic il practice wc usuallv desire high voltage and low 
amperage, to obtain which, the cells must be connected in senes In 
this ca c the positnc pole of one cell is connected with the negative pole 
of the next e<H and so on to the desired number In this wav the am 
perago remains that of one cell, but the voltage is multiplied by the number 
of cells connected Oceasionallv, liowcvcr high amperage is desired 
rather than high voltage, the cells arc then connected in parallel that 
19 all the positne poles are joined together to form one terminal and all 
(he negatne to form the other 

Electrical Terms — The simplest dcfiuitinn of the i irioiis terms met 
Avith in studyiDj;, this subject should he eonstniitly kept in mind Among 
them are 

T'olf — The unit of pressure of electromotive force generated by th® 
standard wet cell (V ) 

Ohm — The amount of resistance offered to the passage of a current 
throUj^b Jhousand feet of one tenth inch copp er wire (R ) 

Ampere — The quantity of current which the foice of one volt will 
drive through one ohm ni one second Since in medicine we usuallv deal 
^vith admail quantit “bt'^t utncity, we eommonl} u'l one one-thou«andth 
of this amount or the milliampere (m a ) as our standard 

Ohms X/Ci' — air*creetnc cinoit the strength of the current i=> 
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larersely proportionate to the nsistiacc The quantitj of current (am 
p res) C, IS equal to the clectmnntivp force (volts) E, dmcled by the 
iLSistmct (ohms) R or C cqiul E Ao more simple u u can be 
found to illustrate these terms thin In comparinp; the floiv of eloctncitj 
to tint of water Let us siipimst thit wt hue two containers con 
nected bj a pipe each partiallv titled with water If one I's above 
the level of the other thi. wittr mil flow from the upper to the lower 
container The difference in the hiel lUnstritis the ditfereiice in electric 
potential and the quantitj of water which flows through the pipe repre- 
sents tilt amperage ^bt speed or pre»snre of the flow would correspond 
to the voltaic, wliilt the rcsistiiiei offered b\ the tv ills or turns in the pipe 
inemhhs the ohmar-c in an elettrit circuit 

It IS stated in Chapter XU that thf constant current is the one 
whose mam effect is ohemKal For til practical purposes the slight 
thermal effect tin bi disiogudeil Ulwn tin p,ah tnit cnrruit is pa td 
through bodies tomplex in their chemu il make-up such as human tissue 
cliemna] cbinges znimediatelv tiht place CompJet molecules are dis 
siieiattd and new combinatnns foimi I from their elemoDts Atoms 
breomo electricalh tlnrged md the ions alrtidv in the tissues begin n 
movement across tin electric held or pifhwav aecortling to their different 
affinities As 171)1 bo latci shown these chemicnl effei ts, produced bj flit 
pissigt of the gilvinic euiitiU thrmi.h the tissues arc wlnt determine 
its mployment ui therapeiitus Tliev art complex and many of them 
relfltiielj unimportant but the import int and useful clicmicil chingea ninj 
liensod advintn^cou h and the others disregirded 

Physiological Effects — flit ehcinn.il changes just refeirctl to mav 
bn bnuight about within the hung InhIv ilmo«t as casih is outside of 
It It must lie cleir tint we ire ih »lm„ with i powerful agent bj meins of 
which to effect tissue protr (S Indeed within its ven evident limits 
tions we line tin ndvantBpC of mon dircit md more easih localized 
effect thin IS possilJu vuh dnigs h> intern il administntion Since the 
wns within the tissues do move lOccrdin^ to their selective polar affinitv 
it imi t lt> evident that the schcticm ot the proper pole is nb-oliitch 
essintial and the differentnl effects must be clcvrly under tood Tin 
importance of this cannot l>o overtstmiated for as might be inferred 
in most conditions where the ipplieafioii vf the positive pole is indicated 
t le iiegitm would be distinctlv hirmful ind vice versi Tbe sclcctivt 
netion of the s-ihaiiie pih ujion drug nns wjU liter he fikcn up The 
e rt-ts which thov etirt upon livm... tissue are as follows 

Positive pole 

I Produces V isoconsfriction / 

- Isseditivoto insory nirre endings, relieving pun / 

« Hardens ncwlj formed tissue especiallj «. u 
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Galvanic Cell — Tins const ts of a contmncr pattiillj filled AMfli 
dihifo sHlpLunc or Jn drocLIoric aejd, femicd die c^oc(^^)l^fc, inlo whicli 
IS pheed a rod of zinc and a rod of carlxin or copper Chemical action 
IS at once ‘'ot up, the acid reacting nj>on the zinc iMlh the fomntioii of 
new chouiioil suh tinci<5 among them zinc sulphate and Iijdrogen Some 
of the 0 clnntiits tnnd toward one pole and oine toward the other, ac- 
cording to tiiLir clcetncil affinita So loOc. na tins chenneal action of the 
acid on the zinc polo eontimies, tlio principal nioacincut of elements 
toward the carbon or copjicr pole is jnaiiit lined chirgni^ it with a higher 
potential and it is therefore design tfed its the positnc pnh, tlie zinc l>e 
coming the iit^tue If to thc«o poles, out ide of tlie cell a twidiictin!; 
wire is attached, an eleefricil current will flow from the j*o ifi\t to the 
negitne polo<i thus completing the eimiit Ihns it is “sttn that the 
diffirence ui pofeiitnl within the cell con«tintK ercatcil li\ cliemicil 
action is cqinhztd b% tin flow of current along the wire \Micii tins 
chemical action hccoincs weaker or cca«03, there is a correspondniji weik 
lies ami ce 'Nation of the current outside of the cell The (In cells 
follow the ‘>arao principle of construction except that the clcctrolvto is 
muU of «onie «o]id or «emi olid ‘s\il»»taiuc and tlie contiiner is of mi 
breiknlilo niatorial 

Batteries — lo obtain more power than cm he gciunfcd in a single 
0(11 two or inoTc iim ho comioctid (oci flier to form what is known ns 
i hittera In niodicil practice wc iiaiinlh ilesirt high aoUipt and low 
ninperaco to obtain which, the cells inn«t bo connected m scno« In 
this ci«c the po itno pole of one cdl is coniiccfed with the iUp,atnc jkiIo 
of the iio^t cell and «o on to the dcsircil jmmlicr In thi« wna the am 
porago remains that of one cell, but flu aoltnge is nuiltiphcd hj the miinber 
of cells eonnoctod Oecisionnll.', however, high nniperoge is desired 
ritlicr thin high voltigi, the cells are then connected in pirallol tint 
i«, all the positive poles are joined together to fonn one firininal and all 
the lUp, itivcs to form flu otlitr 

Electrical Terms — The «imph t definition of the various firms nut 
with III stiuhing this subject should Ik, eon tmflv kept lu mind Among 
them arc 

1 oU — The iiJiit of pressure of electromotivo force generated h^ the 
' standard wet cell (Y ) 

Q]^„l — The amount of resistance offered to the pa age of a current 
thtowgU ouQjlious ind feet of onc-tcntli inch copp^r_v\jro (R ) 

Ampere — The ijuanfitv of ciiirrut which the force of one volt will 
dn\c throiiJi one ohm in oju second Since m medicine we iisunllv deal 
with n-small qiiniTtifrorelectricitv, wc conimonlj use one onc-thonsindth 
of tins amount or the imlhamperi_ (ma ) as, our standard 

Ohms Aflu — In el«.tric cimiit the strength of the current i^ 
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the positive pole Certain complex productions are broken up by an 
electroljtic process and when dissociated the newl\ liberated ions also 
start a definite migration followiiij, the same principles 

New elements then formed have n modifying effect upon the tissue 
During their passage through the ti sues miny of these cUments ■ire 
suept awav m the blood and ]>npb channels through ■which thev at 
tempt to make their wa'v, and thns their elimination from the bod% is 
hastened Clinically the result of this process is sen'ccl bv the marked 
relie f from fatigue in in^ given loeilitv after a few minutes application 
of the gaUanic current Pain is lessened bv the sedatne effect of thi 
tPdJv movement of certain ions m the vicuutj of the scnsoij ner'c 
endings those attneted to the po itivc pole predominating in this effict 
The slight tin^jling or stinging sensations that are produced when the 
gahanio current is applied art imdoubtcdlv due to this fact There 
IS no doubt that tho sudden stirtm^ of such ionic movement through the 
motor nerve endings causes tlie preliminirv contraction, or twitch which 
the muscle ^jivea when the gilvanu circuit is closed or made The BtcaJv 
movement of these lous when the current is kept st even strength docs not 
lau e anj fiirthfr mu cle contractim When however the strength of 
the current is siidihnlj changed or the current is turned off there reviilts 
another muscle twitch Therclorc vve miv assume that m order tu 
product a muscle contraction in the vx initv of either pole it is neccssarv 
to bring about an abrupt Stirling or stopping ot ionic movement If the 
current is reversed verv slowlv, we obtain a response from the sensorv 
ntne endings as the result of tho movcmcul of tho ion fir t in one 
direction then in the otlur ^\hcIl however this reversal is abrupt the 
miiie movement will result in a stimulation to the motor nerve endings 
and the muscle substance, which results i« 4 contraction The more ripid 
tho reversal of pnlaritv or the applidtion and remivil of the current 
Incomes bevond the number of hftj or optrseemd which is plivsiologicd 
the less vigorous will be the muscle contnction reapiiiscs ^\hpn these 
ehau^es reach a frequenev of approximntclv five hundred per becoiia 
no relaxation tunc is allowed and the muscle becomes tctanized ks 
We shall see in the studj of hip.h frequenev currents when these chiugts 


are increased to over fen thousand per second the ions remain practically 
stationary, there being inon time for appreciable movement in either 
direction, and as we would cxjiett all motor respon cs on the part of the 
muscle cease from that point on 

As might be expected there la a difference in re pon e fa current 
variations at the two poles kt the rej.ioii of tho positive pile or aiiwlc 
there 13 a decrease in irntalnhtv unJ a h iiieil eoiitnetilc n [muse 
while at the negative pole or cathode the irritnbilitv is mere tsed and fh 
rontroction more marked The stimulation of the central nervous svs 
teni imv be brought about bj a removal of the fitiguc proluefs in the 
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Xe^ative pole 

1 Produces vasoddatition 

2 Is both stimulnting and imtitinj 

> Softens and redweos the amount of scir tissue 

Polanty Tests — Fill i gla<«s partialh full of ‘*ilt solution, a 1 or 2 
per cent solution is ordiinnh u ed on all galvanic electrodes is suffi 
dcntlj strong The galvinic maeliiue is then connected up, ivith the 
metal cord tips firmh fastened at the temnnils on the machine Turn 
on a moderate amount of current and allow the other tips of the two 
cords to drop into the ®olution about i half inch apart A ery ®oon 
bubbles will bt «ecn on one of the metal tips This is the •n^gatne 
pole Another tt t is to apph the cord tips to moistened pink litmus 
paper, when a bint stain will appear at the negative pole It should 
be reuiembortd that uifh "sereral tip<a of wall plugs, the pohritj on 
the apptritus nu\ become reiciscd, therefore, «ucb a ronchme should 
be retc ted lor polaritv each time after it is connected up to the current 
^^he^e central contiot plugs are used, or it is not necessin constantly to 
di«connect the machine, tlie tcmiinals into nhich the cord tips arc in«erted 
mav be peimaueiith marked as tbe polarity vill not change 

The resistance of the human dra skm is about five thousand ohms, 
we moisten the •<kiii with saline in order to reduce this resistance as much 
as po&siblc 

Therapeutic Uses of Galvanic Onirent — In therapeutic practice the 
e ilvanic current mar bo employed to 

1 Introduce drugs into the tissues — so-called medical ionisation 

2 Ri hero local or general fatigue l>v remoring waste products through 
the rearrangement and redistribution of ions already in the tissues 

3 Dc troy tissue through the formation and concentration of caustic 
elements it the point of entrance or exit of tho current — surgical loniza 
tion 

4 Aik riafe pain through sedative effect upon aensory nerve ending* 

5 Produce muscular contraction when u cd in its interrupted, wave 
or «inu-oidal form 

C Stimulate the central nervous system 

7 Reduce the size of hypeitrophie and adventitious tissue withm 
certain definite limitations 

/ The subjects of medical and surgical ionization will be taken up and 
discussed under their separate headings The relief of loc il and generil 
fatigue is accomplished in this manner As «oon a« the galvanic current 
is passed through the tissues, there is at once instituted a movement of 
eei* m of its elements or loas Those carrj 2 ng a positive charge move 
m the direction of tbe ncgitive pole, while those negatively charged seek 
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^lne^en degree of moisture while tlie\ still seem wet cnoUjjh to rcapph 
without soaking When the small disc electrodes are nscil with a honphke 
metal rim thej are apt to become conca^t and the patient rteeiic a con 
centration of current from the nm rather thiu from the mLoIc electrode 
The> must bo kept flat by cotton or a suitable covering of gauze 
l\bere gauze is used as the covering not less than twelve to fifteen lajers 
houM be applied In the application of electrodes to patients it is 
advisable to have plentv of absorbent cotton at hand This maj be cut 
into sizes slightly larger than the electrodes, well soaked m saline ind 
then pliecd on the skin with the electrodes over them These pietcs ot 
cotton may be discarded after each treatment thus obv lating the ntcessitv 
of stenliziiio the electrodes themselves 

The Patient — If the patant is appearing for the first treatment it is> 
well to evphiii to him, bnefla sometluiij, of the nature of the tnatment 
and the sensation he will e'apenencc It is quite usual to find that paticnt« 
at first fear ‘ electric shock, and will not properly relax unle s mcntalh 
prepared and made comfortable On the treatment tabic the part to U 
treated must bo well supported and the patient should bo able to relax 
perfectly Blankets, rubber slicelmg or bath towels should he provided 
to keep the patient warm and his clothing dr> Next the «kin covering 
the areas where both the actnc and indifferent electrodes are to be 
applied should bo carefully eaimmcd All CMdencc of ointments oils 
hnimcnts or other applications when found should be removed bv 
Slap and water or alcohol ^omc of the e suh tancos arc opt to fncih 
tato skin burns and all oiH media arc poor conductors of chctricitv 
If onj abrasions are found thev should be covered with diy gauze mil 
adhesive plaster The electrodes of proper size and shape hiving been 
selected and thorou„h!v soikcd m a 1 or 2 per wnt adme aoliitnn tbev 
are readv to bo applied The pads of absorbent cotton ire soikeil in the 
same solution the excess of moisture gontiv 'squeezed out iiid placed 
evenly on the skin The electrodes arc applied over them the appropriate 
cord tip 11 «icrted and the whole hound snugly on with clastic webbing 
eieept in such positions ns the back of the shouhUr where the patient mav 
conveniently lean against the electrode thus holding it in place V 
hath towel may he bound on or hchl bv the pitient to keep the electrode 
in place In any event a perfect contact must be made to prevent bum 
rervfbmg is now ready for the treatment The current slioul 1 be turneil 
®'id the operator should watch the patient as well ns the meter 
a stinging sensation is felt bv the patient it is well to wait a few 
imnutes before raising the current to maximum 'Whenever this sensation 
is evecsaive and the current strength is not too great ni proportion to the 
sire of the smaller electrode the current should be turned off slowlv 
«km examined for possible abrasions winch were over- 
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8uue m inner llie iinpnncnunt jn tin, circulition ^^hlch jt i» 

poi^jliio for ns t€» olitiiiii tjocs mt flceomit for the sura to{«I effect of 
ition wo ore nhte to prociire lor xti«tauce, m giUamsm of the 
hnuii there inuKt l«, m ‘whlitionj a <h<»tinct incrciisc jii tbo metabohsm 
of the ijjtljTidua} jicnrojjs of the contril uenoiis sjsteaj 

Theatmevt 

Technic — Ml tin switehca on the ttpinnUns ihoiihl bo tvirncil off, 
the wjill plij^ jij'!prt{ li ijhI Ujt nnrhjw ex muni>l ti> «ce tint all conwrctioiis 
art tipUt i he tonN '■hoiihl iiovl lie att ichcel to their toniiimls niul <houU 
u>«j)lanth bo wjstchcd to «ec tli-vt th^^ arc in f,oo<l condition Tbo 
frcfiucut ‘loikmgtif the emlaof thoconU for jml irifi toting and trutment 
ii apt to rn^t emi the best jnaltrtiil of which tluir iiiif il center is mule 
V break in tin wire js not iiaihle t)im»p.li the eoicnn- bnt, 

if preiiiit, will interfere abvilnttl^ with iho ^ntip^s of t!io triatmpnt 
The polt^r^t^ -•hoiild thin 1« tested b\ tilhir of tlit methods nboic given 
nml the cords miikul «o that diet wdf not bttonic confn«ctf 

Slectrodes — I lectioiles of the proper size «ul inatcrnl ghonlcl bo at 
hmd steriiirid if po «ib1e In fMecting the proper electrodes to lo tiscd 
the following points ihotild ix kept m mind 

3 The nidtffcrcnt ehetrodo should lie, roiiglilv, donlilc flic stos of 
the ictiie cloitrodc and it inn\ he jdaeeil in niiy comcnient portion, 
lisnilh 'i diort distance centrilK mid opposite to the latter 

2 Tlie ^ize of the letivo chctHHlo dcj>oiids njion the arci which it 
is dcsircil to troit, and it is phieed in the closest possible proximitj to Uint 
area 

/ 1 The strength of llie current desired must also Iks considered in 
i^etcrmminp the size of the actuc eicctrotle, because it is not fife or 
comfortable to u^c more tjnn 3*/, milliampcres of current per sijwnrc 
inch of this active (smaller) electrode 

4 The shape of the electrode la al«o determined by the area to 
bo treited For motaiice, in a trcitment oxer Ibo sciatic nerve an 
electrode vct\ long ami narrow should bo selected 

Jlost of these elottrodcs are constmeted w ith a metal screen back, to 
■which the cord tip insert is soldereil and to the face of which felt or other 
foft coicriiv >3 uttnchctl Tins metal screen hick may rust and break, 
witb the result that an undue concentration of current is applied to the 
piticnf, if the «£ 2 e of the f< It has been taken af the gage for deterraming 
the iiTDper current strength "Many of fhe^^e hent^ felt coverings take n 
considerable time to soak thiough and properly transmit the current 
The\ should never be placed on end to dry, as gravitv wiH produce an 
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uneven de^^e of moisture v\hile still ^tcm wet enough to reappU 
i\ itlioiit soaking hen the sm ill disc electrodes are used w ith a booplike 
metal rim they are apt to become concnie and the patient roceivt. a con 
ecntration of current from the rim rather than from the whole electrode 
Thej must be kept flat bj cotton or a suitable covering of gauze 
11 here gauze is Used as the covering not loss than twelve to hfteen lajcrs 
should be applied In the application ot electrodes to patients it is 
advisable to have plenty of absorbent cotton at hand This mav be cut 
into sizes slightly larger than the electrodes well soaked in saline and 
then placed on the akin with the electrodes over (hem lln e pieces r f 
cotton may be discarded after each treatment thus obviating the iiccc sitv 
of sterilizing the electrodes themselves 

The Patient — If the pvtient is appearing for the first treatment, it is 
veil to evplam to him brieflv srmctbing of the nature of the treatment 
and the sensation he will experience It is quite usual to find tli vt patient* 
at first fear ‘ electric shock and will not propcrlv nhx unless mentallv 
prepared and made comfortable On the treatment table the pirt to be 
treated must be well supported and the pitient «honltI be able to rehx 
pcrfoetly Blankets rubber sheeting or bath towels should be provided 
to keep the patient warm and Ins clothing drv Next the skin tovenng 
the areas where both the active and indifferent clcctroiles are to bi 
applied should bo carefullv examined All evidence of ointments oil* 
liniments or other application* when found should be removed liv 
wap and water, or alcohol Some of these iibstances are apt to ficili 
tale skin burns and all oily medii arc poor conductors of clectricitv 
If any abrasions are found thev should be covereel with dry gauze and 
adhc ive plaster The electrodes of proper size and shape having been 
selected and thoroughly soaked m a 1 or 2 per cent siline solution thev 
are ready to be applied The pads of absorbent cotton are soikeel in the 
same solution the excess of moisture pcutly squeezed out and placeil 
evenly on the skin The eleetnxles arc ipplifil over them the appropriate 
cord tip inserted and the whole hound siiuglv on with clastic webbing 
except in such positions as thcbick of the shoulder where the pitient mav 
wnvenientlj Kan against the electrode (bus holding it m place A 
ath towel may be bound on or held bv the pitient to keep the electrode 
m place In any event a perfect contact must lx, made to prevent bum* 
xenthing IS now rendy for the treatment The current should be turned 
^soujy and the operator should watch the patient os well ns the meter 
0 stinging sensation is felt by the patient it is well to wait a few 
ffiinutcs before raising the current to maximnm "WheneTcr this sensation 
the current strength is not too great in proportion to the 
and (h *™3ller electrode the current should be turned off lowly 
lofkoil*^ klu examined for possible abrisions winch were over- 
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If the treatment is to contintie for longer tiian twenty minutes, unless 
a good thick cotton pad has been added, the electrodes should be re- 
moistencd to present excossi\c skin irritation This irritation is caused 
bj a concontr ition of salts it the applied poles These do no harm if kept 
m proper solution sufficient moisture of the electrodes On the other 
hand, if the electrodes become dry, a severe irritation of the skin may 
result which raav prevent further treatment for several dais At the end 
of the time prescribed the current is turned slowly, gradnallj and com 
pletelv off The electrodes arc then removed and tho patient’s skin cz 
‘limned, dried and dusted with talcum powder There should be no more 
than 1 slight redness of the skin under tho electrodes and a slight, oom 
fortablo fteliHo of w irmth in the parts treated Electric burns art 
Uhiiallj tbo result of metal toiicliing the skin during tho treatment Thej 
are c^t^enle]J hard to heal and are inexcusable ^Vhen thej do occur 
thej should be treated as an\ other bum 

Precautions — 1 Patients should receive little, if nnv, sensation from 
tho treatment A slight tingling is all that is permissible The meter 
reidiiig nloiic cannot be depended upon Occisionallv, during the treit 
raent, tho meter reading will increase This may be duo to tho fact that 
certain ions are being introduced which tend gradually to reduce the 
resistance of the skm and subcutaneous tissue to the passage of the current 
Jforo often tho meter noodle will gradually return toward sero This 
occurs when the skin is becoming dr> or when certain ions, such as the 
metals, arc being introduced which form insoluble elements with the 
ions alrcadv in the tissues 

2 As stated before, watch carefully for abrisions and, if found, 
properly cover them 

3 In treatments about the head, espccinllj in galvanism of the brain, 
it IS verj nccc'isarv to have a current of absolute steadine«s That derived 
from batteries or through water resistance is more safe than current taken 
from the mam Tho current must be turned on verj slowly, never in 
largo amounts, and the patient ■watched constantly for signs of distress 
or vertigo Turning off the current at the end of the treatment must be 
done w ith eqn il care 

4 In treating with, the labile, or movable, electrode, it is better not 
to lift tho electrode fiom the skin but to stroke firmlv and rhythmically 
Removing the electrode from the skin changes the treatment from that of 
constant to that of interrupted galvanism with quite different results 

5 Be particularly careful not to allow any metal to come m contact 
with the patient’s skin Watch, cspcciallv, in this regard patients who 
are restless or who move tho part under treatment jn any waj 

6 Anesthetic areas, such as those covered bv scar tissue and other 
skm areas just distal to scars, must be treated with extreme care Iveep 
in mind the unreliability of the meter reading The important point is 
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that dryness of the electrode cjuscs great skin resistance and the concen 
tntion of caustic elements, irhilc there is a retrogression of the needle 
There is also nn increase in the unpleasant «kin sensations which the 
pitient experiences In. the anesthetic condition we aro considering he 
Joes not rcctiie this “cnsatorj learning and therefore wo must be douhh 
cautious It IS well to use k s current and shorten the time of the treat 


ment even to the point of getting less effect per treatment 

7 If any adjustments of electrodes or of the patient a body are re- 
quirrd, tbe current must be turned sloavly and completely off before 
thej arc made 

8 Erathema other than a slight reddenm^ or increased cnsitiMtj 
of tho patient t> kin after treatnunt rfijums that these conditions sub ide 
Wore further resumption of tieatmcnt 

The Galvanic Bath — The ^ahinu lath both local inj c,eneral, is 
becoming uidelj used It has several advantages oier the ipplication of 
the current by means of tbe ordmarv cleeti 'kIcs In tho first place every 
square inch of stm mimerbed in th witer becomes electrode surface 
hence relatively larger amounts ol current raav be applied uitli a mini 
mum of disagreeable sensation ''sonJIv perfect contact is of course 
a sured and \ic do not hive to watch for contact of metal to tho skin or 
spend uniieeessarv tune properly to adjust the ordinan tj p's of electrode 

Local Treatments — Thee niav lie ^ivni iii anv container made of 
non-conducting material such us porceliin or earthenware Such con 
tamers arc mnnufaetured of suitable sue and shape to accommodate a 
single extremity On the inside of the cont liner is placed a plate of 
carbon or metal which extends down mto the w iter and conducts the 
current from the cord to the fluid An ordiuirv pmgc electrode miy 
K placed over the edge or on the bottom of the contiincr if this built 
in place electrode is not provided The indifferent electrode may bo 
another similar container or of the ordmarv felt tvpc and applied over 
the lower tick or behind the hoiildir To follow the principles already 
outlined, It vronld have to be a fairly large pad to equal or exceed in area 
the square inches of «km surface immer ed 


Schnee Bath — This is a well constructed erics of four cont liners for 
each of tho cxtremitic two three or four of which may be connected up 
at tho same tune The temperature should lie *'9 to 100 F and kept is 
nearly as possible const int There fa uld never Is anv change made in 
the volume of water after the current has been turned on as surli change 
result m sensations alimiing to the patient It is necessary care- 
^lly to protect the clothui„ from liecomins wet diiniig the treitmcnt 
ifurcated cords may K u ed so that the po itive and negitive pole may 
each apjhocl fo two containers at once As in the other types of treat 
®‘’nt tho curn iit is tiirnc I slowlv on and off, and the same slight tingling 
IS a good guide to the amount of current to be used 
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General Galvanic Bath — In general body treatments, there should be 
sufficient ^vater in the tub to cover the bod^ to the shoulders, and no 
change made lu its volume once the treatment has been started Ocea 
sionally, the sinusoidal or faradic, with or instead of the galvanic, may 
be given by the same technic for general tonic effect Before the patient 
enters the bath, thi, temperature of the water should bo tested bv the 
attendant introducing las hand or elbow into it The desired quantity 
of current may also be tested in tins way, after which it is turned com 
plctcly off and the patient plaec^l in the bath A depressing or fatiguing 
effect follows ton prolonged or too strong treatment and, on siiceccdinp 
days, accordinp,h, it should be modified The patient should never bo 
lott nlono during tlio body bath tieatmcnt, as he is very helpless and, 
should anv connection be loose or any change in the current flow occur, 
he may become frightened and the treatment end disastrously Frequent 
inspection should bo made of the apparatus and of its conneetjons 

General Galvanization —In certain cases where the galvanic bath is 
impraetic \l for any reason, a general treatment mav be given by means 
of an espccnllr constnicted chair, which is usually of the reclining type, 
constnictcd with metal electrodes on the bach, scat and arms These 
plates are provided with fixtures to hold the tips of the cord from the 
ipparatns This chair is arranged «o that one or more parts of the 
Ixidv may be treated at one tunc, though it is generally used for 
entire body treatments The electrodes may be prepared aa already de- 
scribed I\hen these treatments are given for sedative or nuld tome 
effect, the current should never be strong enough to produce more than 
slight tingling To produce the greatest resulta m therapeutics, the 
galvanic current must be administered with carefully selected and m 
dividual technic It cannot be employed with best results m large clinics 
requiring hastily administered treatments to large numbers of cases 


rOKIZATIOK 

Definition — Jomzation, ionic medication or cataphoresis is the intro- 
duction from without, or the internal rearrangement or concentration 
within, the tissues of the ions of various chemical elements, by means 
of the selective polar action of the constant galvanic current 

History — Several physicists had guested the possibility of atihziBg 
this property of the galvanic current during the last years of the nine- 
teenth century Xeduc, of Nantes, m 1900, was the first to utilize loniza 
tion m the treatment of di«ea«ie Since that time there has been a rapid 
increase m its employment in therapeutics W J Turrell, of England 
has done very valuable work in clarifying and systematizing the physical 
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and chemical pnnciples related to thw subject, and G Betton '\Ias«c\, 
of Philadelphia has made manv raliiable contributions to the literature 

Chemistry — Certain acids bases and salts in solution arc broken up 
b% the pass'ige of 'vn electrical current through them, into “itonis '\\hieh 
take on different electrical charges These are termed ions Ibe e ions 
or wanderers are more or less un table and enter easily into new chcmic il 
combinations The term ion was fir t gircii to the electrified atom bj 
Faraday Leduc illustrates the action of the constant current in dis 
sociating chemical bodies and their sub eqiicnt polar migration by com 
parin^, the process to a dance The pirtial association of the positive 
and ncgatiN e loua is representcil b\ the partners on the ballroom floor The 
action of the passage of the current m separating and putting them in 
motion according to their electrical affinity is compiled bj him to the 
cessation of the music and tin, issembhng of the ladies at one end of the 
room and the men at the other 

Cations are ions containing a positiv< charge introduced at the 
po itire iiofe or origin itiiig m the p tfliway of the current, and traveling 
toward the negative pole Thev include metaU and hjdrogcn 

Anions are those ions bearing a negative charge which move toward 
the positive pole and include cblorm common bases and the hjdroxvl 
group 

Turrcll emphasizes a point overlooked bj many other writers on this 
subject, namely that the chemical action at and immediately below 
electrodes is cloctrolvtie in nature and is not the same as that which occurs 
in the intcrpolar pathway The dis ocioteil molocnles in tho ionic stale do 
not exhibit their former chemical affinity which is temporarily rcplaceil liv 
the clrctncal charge When fhev reach the immediate vicinity of the pole 
toward which they are attricted thev lose fhcir electrical charge and 
again become chemically active as liefore The velocity of moyement yvhich 
the various ions exhibit differs wulclv bvdrogen bemg bv far the most 
rapid Many of the effects we produce arc due to the extremely rapid 
migration of the hydrogen and hydroxyl ions The less the atomic tcetghl 
the faster util (he tons (raiel 

McGill quotes throe cxpenmenls illustrating the importance of the e 
polar effects 

1 Fill a glass tube with absorbent cotton soaked m saline At one 
end m ert a mall plug of cotton moistened with potassium lodid In the 
other end place a similar plug wet with starch vilntion Attach the 
cathode to the potassium loilid end and the anode to the starch end and 
turn on the current The potassium lodid will be dissociated into its 
elements potassium and lodin and the lodm will bo driven toward the 
anode where the starch yvill turn blue Heyerse the polantv and no such 
effect occurs 
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2 Pnint t^\o arcis on a limb with tincture of lodm Plicei moist 

oned electrode over oaeb area and turn on the current The brown stain 
will disiiipear under tiie cathode but not under the anode 

3 ‘^oik two electrodes in a solution of cocim liydrochlond, apply 
to tbe skin and turn on tlic current The skin oxer the ano<h uiJJ Iwomc 
anesthetic, that under the cathode will bo iinafToctcd, showing that it is 
not simiilo absorption of tlie drug but selective polar action which Las 
occurr(xl 

The belief that drugs tro earned into bring tissue is further proicn 
by the appearance in the urine and silivi and bv the deaths of nnunals 
with the use of the alkaloids 

J lurrcll in pt.rforming the starch niid lodin experiment with a 
she,hth different texhnic call attention to (he fict tint lodin ions are 
pa«bt<I through a considcrablo <iinnlity of st ucli, staining only that 
directly under tho positive pole Chatsky’s experiment lends to prove 
TiirrcUs coutoutioii A more complicated oxpcrimi-iit, wlicre strychnin 
sulphate was pi««cd throUc.h the bodies of two rabbits, placed m ciixiiit, 
further dcnionstritos this fict Ihc strvchnin ion was not chemically 
ictivo while passing tliroiigh the fii t rabbit, but only when reaching 
tiio opposite polo in tlio bodv of the second rabbit did it lo o its clnrgi, 
becomo chemically activv and cause the death of the animal An attempt 
to pibS the sihcyl ion tliiough a It^. ibout to he vniputitod also faikd to 
domonstrite tho prt«cnce of the drug »n the deeper tissues Sevenl 
American workers including Jfasscy, «till helicvc that there is some ionic 
effect in tho deeper tissues and they have obtained clinical results which 
it IS hard to explain on am other basis As many of the tissues wo 
desire to affect are comparatively suptrficnl and tho condition of these 
tissues Las been repeafedlv improved by ionization, vre may fissiune that nc 
liave a procedure of real clinical xalue 

Turiell protests against the term ionization being employed to designate 
any given tieatment, in the sense in winch this term has commonly been 
used, stating that ionization is tho dissociation of molecules m solution 
without tho application of any external force Although the point is well 
taken, the common use of this term to designate a method of treatment is 
followed rather than to introdute a confusion of terms 

Technic — The number of drug ions driven into the tissues will be 
propoitionate to 

1 The current density 

2 The duration of the treitment 

3 And inversely as the atomic weight of the ion used 

The tune factor is of the utmost importoiict It reepmes from 30 to 
CO minutes of the apphcition ot a current of moderate strength to com 
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plftc a good lonizition treatment Moreover, it has been demonstrated 
that the best results are obtained by the u e of weak olutions of dru^s 
tlio e of 1 or 2 per cent being prcfeirwl 

Advantages of Ionization — 1 Ihe desircil element of the drug is 
ilriven directly into the affteted tissues lustcid of being seattcred through 
the system in the circulation where but n small proportion of it cm 
exert its action on the affected area 

2 The least desirable effect such as those of the alicsl group upon 
the gastro-intestinal tract arc \voidc«l 

S Drugs auclv as cocain mvj be applied without introducing the 
needle into the skin 

Disadvantagea of Ionization — 1 The gtciti t unount of ionizing 

effect takes pi ice in the skin and subcut int«u> tis uo 

2 The dnig,8 which have as set licin successfully used arc few in 
iiumher 

Treatments — Under the eat/wrfe or 7if<jiiliit pole wcjpph ehlonn in 
tho form of sodium chlorid lodin from sodium or potassium lodid and 
salicjl from sodium ssliexlate t nder the auorfc or posilne }nle weuc 
*inc from zinc sulphate lujguesium from magnesium sulphate lithium 
from lithium clilond sihtr from silver nitrate copper from copper sul 
phate and morphin coum and (piiiiiu 

The directions and cautious given id the care and u e of apparatus 
as outlined in tho chapter on ( ahaiiisni are to l*e carefulla carried out 
The electrodes are selected and pla<ed as for uso in straight gihuiie 
current 

Typical Treatment — Lot us use, for an example the ionization of the 
s'latic nerve for neuritis 

V ling narrow actiac electrode which 'vill extend from the suatic 
notch to the popliteal space is selected V long, broad electrode applnd 
to the front of the liip and thigh will senc as the indifferent electrode 
They are both soiked in warm “ih solution \ sufficient niiuititv of 
2 per cent sodiiun sihcjlalt is avanrid to about 100® I A laser of 
ah orbent cotton large cnoiipli to extend Ixaoud the acfiac electrode in 
each dirt'ction, is immersed in llit warm alt solution and the excess of 
saline pmly squeeze 1 out The vc Jnim xIicvliU la then pouriil oacr this 
cottau an 1 applied directly over the coiir i of the eiatieiunc The activi 
electrode is then placeil oatr this and conneetel to the nngatne {lolt 
tho mathino 1 ath cleetToilcs arc suUj,K bound on and the current 
slowly applied W c ordinariK it c 8 to 10 nulli imjxre for about fort' 
minutes The current is then blowla turnctl off the ehctrodcs arc it*- 
niOTcdand the km is dried and powdend 

Sitfgic al Io nization — Bx this term is meant tho ii " of tie pnlsritv 
‘ff«t of tlie p,dirahie' current to concintritc at a small localizcal point 
certain ions which actually dc trox ti sue This d( tructive effect is 
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pf-’ a p(»I naizati'n trt?a ni#^t 3fo’*o^»T, it lia_ deni‘':i-tra*^e'i 
tLa ttf" I '' re^It are f bv tLe n-e weak -h lattJc oi in^ 
ti ve of 1 O' 2 p^' cinS leias p’efe'retl 

AdTOitages of Ionization. — 1 The d*^ re«! elemen c tie «Jrn~ i 
<Invca tlireetl^ into tie affected ti-'n-** in pi.1 f ietcr '«<'a''e'ed tirr 1.2L 
ti" c- em m lie circ^Lti n where In a nuC prop-^rti >3 o* ran 
exert it> acti 'Q on the affec*eJ area. 

- Tie I'a.t Je^traile eff’v* a ihw if th" iltevl npon 

t.." ou-*TO-inte<nnal tract are 3 TOi 'ed 

3 Drar* snch a cocain elit be appLeJ wi hitt intrMreinir tie 
ceoile mt I the Iin. 

Disadvantages of Ionization. — 1 Tie jea e as-onnt irnu nn 

effect take* place m til. kmacj nlvntjt-t^ a ti ■'• 

2 Tie drnns wiici have a ve fetn Tcrev ^ullc u-e*! at tew m 
Ecmber 

Treateen*s. — Under ti^rcM We )r 1 •• f If-' pote we apoVcil *u ir 
tL* f rm of 'oJiTita cilind 1 dim fw 01 ■»dinci ir p nsa and 
•tl evl £p m Nidiuin vilicrlate t nder tie xr U t-r pj<j/ir< / w? ca,* 
aae from «nc salpiate c:jnce»inn troa. cia^--«nisi alpha e Lthiaa 
tMn Iithinia cilind Urer troa ilver mtra «. copper Iros eoppe- ul- 
piateanJin rptin cocum and <,01010. 

The directnn^ ani cantioo- ffiren to tne care anJ u*e ot appararn. 
43 ontlmwl in tie chapter >a Calrani m ar^ l> be ca-efrllr earned mt 
"fie el^rade^ are ><!«ctpd and plav*! a. f)r o^e m nisic galrani 
POrTMlt. 

Typical Tteataent. — Lett* q.«« tjraneianiji tie tiauation 0 ^ tie 
•^-tic n^rre for ct-rritt 

V 1 "ff njm’w actite elec o Je whufc will eitecii fraa the -^.lat 
ch to the popli eal «pace 13 tlxted. A bnxid electrode applied 
to tif» front of the hip and ihinh will 'Crre a the indifferent el’cTvde 
Tier are b th >* akel in warta alt m Inti s V nmt en qoaa itv ‘ 
2 percent «fxliaia alleviate i wam.’d t afc»nt !•*'' F V lave- 
aW)tb mt cot**jn lame eao» Ji 1 1 extend bcvotid the a. i-ie elec^Tod" m 
each dirr>*j->n 1 immer-ed in the warm al '•ilun^n and the exei-ss t 
slice pentlc aqtieezed otit The Midi uni al cvlate i th o ponreJ cer thi 
c fia an 1 applicil dircctlr oTor th 1 ur-c if tie M.ia ic nerve Tbeaciive 
cl ctnxie i« then placed >rer iLi aal *« rceitof t> the ceiratire pie 
f the machine Loth c’ectri !e>* are nrnli I nn 1 n an 1 the enr'en 
iwlv applied We ord nanlv hm *1 1> !*• ciiUi_aip^re~ fj- _b a f •'v 
tnicc £M The ctirrect i< tita I wiv nir'e«l off the eie<. n>ie> are tv~ 
*^''xed and the Iin 1 iln 1 and piwdercd 

Snrgical Ionization. — Ev thi tenn 1 infant ti'=* c- the p 'antv 
ettf-tt of thtHfralvdi. t current ti o ncentra t at a 'laal’ hicalired p in 
iins whji.h aetnallv de^ we n ue Tht de^ ni tiee e2e<- 1 
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U I'litiit tuo (iK/tH on n limJj uifli liiKtiirn (if i(nl(ti JMhk ii jiiouil. 
oloitioilo (ivut (IK ft nidi iind tiiin oil llio (iiikiiI ’Ijm Inuwii xliiiii 
will ilitiii[)]ii at mall I thoditlKidn Iiiit nol niidi t flia niiodi 

1 hriak fwo aldtiodiM in ii fiidiitioii of lodiiu Ii)dnH Iiloral, iijijily 
(0 Ilia iduii and tiiui Oil tltiMiiMdif 'llii akin ou i Ilia aaoilo will Ikkiiik' 
aiKKtIata, tliaC iiialof ilio ditlindo will Ihi tiiiafri i Ii d, allowing' tliat it Ik 
iiaf Niin{d<' aliH(ii{ifi(iii of (/in din^ Init mfittivu ]ioIai acfioa wMdi lai* 
wdmrui 

J lia Im laif (liaf diu(,K am inmod info living tiHHiio la fat tin r {iiiwiii 
liy tia' a)i|i( atiiii(< in tlin niino and aiilivn nnrl Iiy llio iliiitlia of naiainM 
witli tla na( of Ilia alluiIoidH 

W I I Mill II III {II ifoinniif; t)in (•turdi iiiid loilui i xpi niin at witli a 
hIi;,Ii|Iv difliKiif toi/iiiK dillH iiffnifioii (o (/m fad (fmf lodm auiH na 
liaHHid fliidii^h a loiiMaliuiidn (iiniiifit^ o( ataiili, Hlaiiiiii/, only lliut 
diuatly itinli I till' p'lNitivn |k)]« ('ImiHky'M < njh riiiH nt iiiidii to prnvi 
iiiMidlH (oiitiiitaia A nioni ioni|di(ai(d (>({1111111(111, wlarn Dtiyilmni 
Hiiljiliato WM'K [laHNid tlio IhkIkh of two ridiliil**, pliaid mi (iniiit, 

Initial di aioiiHiiari •( iIuh fiat Ifin Hlivdiitiii am wim not (liiiiiliiOiv 
iiihvii wliilo piiMHiM^' ttiioiif,li tlin flint inlilnt, !ml only wlaii Miiiliini, 
fliii iippiinili polo IN tfai fnid^ of flio niioai/ iu/ifxf dal it foni ifn <Iiar|«(i 
liKoiiio (III iiiaalh laiivt aial diim fli« ddilli of (la aniiiial An iittiinpt 
III piinn lla naiad am thioii^li a lif; ainnil (o Im aiiijmlatii) idni) fililnl to 
ill iiioaHiiiito till pnnoiii ol tlio driif; ni Iho ilupir tinnum /^ivaiitl 
Aiiioni INI wot Id iH na Indiiif, Mimnoy, ntill In la m llaiL tin r( m noino i'»M( 
(lldt III (lio (li>{i< I tinman Mild fli«> liiiK olifiiMKi] (Itiiiial nmiltn wlinli 
il in laud to o'(|ilain on any ollai liiinin An many of tim tinman Wi 
diniio to addt Ilia (oinpiirniivi/v mi/ar/Idiil and tint (ondition of (laMn 
tinman linn Ini 11 i< {)i atiillv iiiipioidl !>v loiii/alion, wi may anmina (lait wi 
liavo a luo'dliiio of tial (liiiaal vidia 

1 tiui II piolinln ai^niiint llio tom fotn/atioii la itif, ( iiiployoil to il'niaio''' 
liny {.noi fiiatiiaiif, in tin muwi in wliali thin fiiiii Inin (oiiiiaoiily In'” 
nntd, nlaliiif. (lint ami/ation in fho dinnoi iiifioii of iiioliinhn in nolatam 
witliont (lio iippla at am of any < xli iind fot(« Altlaiiij^h tlia jioiiit m 
fald II, dm loiiinam imo of f/iin f( riri (« dd(i|,H«fo a aa f/iod of (fdiMiaid 
fidlowid latlar t/aui to )nti(a/ii(( a lOKfnnioii of foian 

Toohnlo — Ilai iiniaWi of dnife miw diivoi into Uai linmitn will Im 
propiirtamato to 

J J ho ciiDimt di unity 

iJ 'llio dariitam of da fidifiinnt 

I Alai iiivirndy an llio iitonia W( l/tld of th< am nmd 

IhotiiiK fiiiloi in of flat iitiaont im|N»r(iilK( It n ipiiun fimii tO to 
(10 iiiiiiiild' of (ho ajijiliiiilion of n inrnrit of nmihiiifi n(u ii^,(li to loiti 
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plete a good ionization treatment Aloicover, it Las "been demonstrated 
that tlie lost results arc obtained bv tbe use of weak solutions of dni^ 
those of 1 or 2 per cent bting preferred 

Advantages of Ionization — 1 The desired element of the drug n 
driven directly into the affected tissues instcid of bi nig sc ittered through 
the sjstem in the emulation where bnt a small proportion of it cm 
exert its action on the aSected arei 

2 Tho least desirable effeets, 6inh as tbos^, of the salieel group upon 
the gastro-intestinal trict are avoided 

3 Drugs such ns coeain, miv be applied without introducing the 
needle into the skin 

Disadvantages of Ionization — 1 The greihst immint of loninug 
effeet takes phee m the skin and >mbcutinious tissue 

2 The drugs which hive as vet ken siicctssfullv used are fc« m 
number 

Treatments — Und^r tho caWioeA ornrgalne itolt we opph clilonn in 
the form of «idium chlond lodin from sodium or potassium lodid, and 
salicyl from aodium sihc'late Under the onotfe or po'>itne pole we use 
zinc from zinc sulphate magnesnim Irom magnosmm sulphate lithium 
from litimim chlond siher from silver nitrate copper from copper sul 
phate and morphiu cochin and quiniii 

Iho directions and euitions given in the care and use of appTitus 
os oiitlniod in the chapter on Oilv«ni»m art to lo cartfiillj carried out 
The electrodes arc selected and plac««l is for use in straight gahanio 
ciirrent 

Typical Treatment — Let us us for in etimple the louizition of the 
'ciatie none foi neuritis 

A long narrow, active clcctnxk which wiU extend from the <iciatn« 
notch to the popliteil space is selected Along broad elt ctrode applied 
to the front of the bip and thigh will serve as the iiidiffercut electrode 
fhev iro both «niknl in viarro salt scdution V suftcieiit ipnntit' of 
2 per cent sodium sdicjl'ift is wanned to about 100 F V lavcr of 
absorbent cotton large enough to extend bevoud tbe ictive electrode in 
i ich direction, is immersed m tbt warm «alt solution and the excels of 
saline e,pntlv squeeze I out Tbe smtiiini silicvl itc n then jiolired over this 
cotton and applied direith over the eour c of tl« tintic nerve The attiie 
electrode is then pliewl over this and connected to the negative po!n 
et tho machine Iloth clectroilcs ire mip.h l*ound on an! the current 
filowlv applied M p onlinarilv ii o ** to 10 uiillinmpercs for nhaiit forty 
minutes The current is theii slowlv tiirnol off the ebetrodea arc re 
moved and the skin is dried and powdered 

Surgic al Ioniz ation — Ily tins terra is meant the ii " of the polantv 
‘fleet of-niT^IOf uui current to concentrite at a «mi!l locilizcd jjoint 
certain ions which actiiilly destroy ti sue This destructive effect is 
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2 Pnmt two areas on a hinb with tincture of lodiu Place a moi t 
cned electrode over each area and turn on the current Ihe brown shin 
will disippcar under the cathode hat not under the anode 

3 Soak two electrodes in a solution of cocain hjdrociilorid, apply 
to the skin and turn on the carrent The skin over the anode will become 
anestlietic, that under the cathode will bo unaffected, showing that it 13 
not simple absorption oi the drug but selective polar action which has 
Occurred 

Ibe belief thit dnigs are carried into living tissue is further proven 
bv the appearance m the urine and snhva and by the deaths of auimals 
with the use of the alkaloids 

W J Turrell, in performing the starch and lodin experiment with a 
different technic, calls attention to the fict tint 10 dm ions arc 
passed through a considerable quantity of staieh staining only that 
directly under the positive pole Chaiskj's experiment tends to prove 
Turrell s contention A more complicated experiment, whore stryebnin 
sulphite WI 8 parsed through the bodies of two ribbits, placed in circuit 
further deaionstratLS this fict Tbc stiychnin ion w is not cbemicallj 
active while passing tlirough the first rabbit, but only when reachin, 
the opposite polo 111 tlio body of the sctond nlibit did it ]o«o its charge, 
become chemicallv active and cause the death of the animal An attempt 
to pi«s the silic>l ion through a leg about to be amputitod also failed to 
demonstrate the presence of the drug in the deeper tissues Several 
Vmencan workers including "Masscy, still believe that there is some ionic 
effect in the deeper tissues and (hev have obtained clinical results which 
It IS hard to exphin on any other basis As manj of the tissues vre 
desire to affect are comparatively supcriicial and the condition of these 
tissues has liecn repp ifedly improved bv ionization, we may assume that wc 
have a procedure of real clinical value 

Tun ell protests against the term loniz ition being cmplov ed to designate 
my given treatment, in the sense in which this term has Lommonlv Ken 
used, stating that ionization is the dissociation of molecules m solution 
without the application of any cxtemil force Although the point is well 
taken, the common usc of this term to designate a method of treatment is 
followed ri her thin to introduce a confusion of terms 

Technic — The number of drug 10 ns driven into the tissues will he 
proportionate to 

1 The current density 

2 The duration of the treatment 

3 And inversely as the atomit- weight of the ion iiocd 

The time factor is of tim utmost importmce It requires from 30 to 
GO ruimites of the application of a current of moderate strength to com 
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object of these devices is to secure a sharp clear-cut male and breal in 
the flow of the current through tissues with the general object of induc- 
ing muscle contraction 

Physiological Effects — It was stated m our consideration of the 
galvanic current that it was the abrupt movement or cessation of move- 
ment, of ions through the muscle and its motor nerve endings that induced 
contraction As ordinarily used the sharp interruption produces nther 
a muscle twitch than normal contnction In normal muscle with its 
nerve supph intact the contractile responses are most sharp at that 
point, usuallj situated near the center of the bellv of the muscle termed 
the motor point The phenomenon of the reaction of degeneration will Iv 
discus td under the heading, of Muscle Ncne Tcstin„ It may be brieflv 
stated here that interrupted galvanism will produce contraction m m iscle 
tissue even when its motor nerve is completely severed and a eonsiderablo 
amount of degeneration has taken phtc in the muscle itself Such 
responses are no longer sharply localtred at the motor point, but are 
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diffused throughout the muscle sluggish and wavelike m character and 
With the normal polantj respon cs reverstd The application of a 
sufficient amount of interrupted galvanism to induce an approvimately 
normal contraction would be sharp and unpleasant for the patient there- 
fore for treatment purposes this type of current has been siipcrueded by 
tbo wave or sinusoidal currents next to be described \\ c obtain the 
muscular twitch whenever the current is abruptly started or stopped with 
use of either the negative or positive pole \ihea the current is started 
made, or the circuit closed the contraction is greater than when it is 
opened, or broken As we would expect the negative polo or catbodo 
gives a more marked response therefore it is conimonlv staled that 
the cathodal closin'? contraction js great* r th m anod vl closing contraction 
or IvCOACC in normal muscle It must bo remembered that occi 
sioiially the Tibialis anticus and Supinator longus aro exceptions to this 
rule 


^\ate GalvahiC Cubbbnts 

Sources and Apparatus — There are several types of apparatus on the 
market which so modify intcrmptions of the galvanic current that they 
bfvomejcgular^nd wavtlike instead of abrupt The term sinusoidal has 
at times hem incorrectly applied to this type of current A true wave 
current is one which ri«es from aero to maximum and returns to or 
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prevented in our ordinary medical ionization bv the size and moisture of 
the electrodes 

The active electrodes used in surgical ionization are of metal only, 
and usually in the form of needles The indifferent electrode used is the 
ordinary galvanic pad, which is placed a short distance from the part 
to he treated 

For strong bactericidal effect upon infected sinuses, carbuncles and 
boils, blunt needha or rods of zinc are sometimes used as the positive 
pole When so u<!ed, a pearly white color appears on the surface of the 
infected tissue and the bacteria count is greatly reduced 

Steel needles should never be iiseal, as they leave i black stain on the 
skin which 18 pricticallv indelible Platinum is the best needle material 
Beside single needles several may be used, inserted into one fixture 

Technic — The machine and different electrodes art prepared as for 
galvanism The needle or needles are then inserted into the mass to he 
treated ^hen the current is turned on, a slight blanching of the skin is 
seen As a nile, only a very slight amount of current js necessary to 
secure this effect As soon as the blanching occurs, the needle should bo 
withdrawn and inserted into a different part of the groavth The positive 
pole has a tendency to liarden the tissues and the needle is difficult to 
rimove Tht time of the treatment in this ca«e should be brief This 
effect 18 not seen with the u«e of the negative pole, which softens tissue 
lapidlv and in a few seconds the needle can be easily withdrawn A 
tv pical example is the removal of superfluous hair The light should be «o 
placed as to shine directly on the hair follicles 4 platinum needle is 
selected and connected to the negative pole It is then inserted gently, fol 
lowing carefully the direction of the hair root as far in as it will pass 
easily perhaps to the depth of one-eighth inch The current is then 
turned on and increased to 2 or 3 miiliamperes, while the needle is held 
steadily m place In a short time, a number of small bubbles will appear 
at the root ot the hair, then the current is turned off The hair should 
then be withdrawn with forcep®, without the use of any force Not more 
than ten to twelve hairs, or one small growth, should be removed at one 
sitting m order to avoid unnecessary irritation to the skm and the pos 
sibility of subsequent scarring A strong current should not be used as 
it 18 not any more efficient and may destroy more tissue than is intended 


INTERRUPTED AND WAVE GALVANIC CURRENTS 

Interrupted Gaxtanic Current 

Sources — ^Various devices have been perfected to interrupt the gal 
vanic current This may be done by means of a metronome, with the use 
of an interrupted handle electrode or by a key on the apparatus The 
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object of these deMces is to secure a sharp clear-cut make and break m 
the flow of the current through tissue^ with the general object of induc- 
ing muscle contraction 

Physiological Effects — It was stated in our consideration of the 
galvanic current that it was the abrupt movement, or cessation of move- 
ment, of ions through the muscle and its motor nerve endings that induced 
contraction As ordinarily used, the sharp interruption produces nther 
a muscle twitch than normsl contraction In normal muscle with its 
nerve supply intact the oontractile responses are most sharp at that 
point, usually situated near the center of the bcllj of the muscle termed 
the motor point The phenomenon of the reaction of degeneration will be 
discussed under the heading ol Muscle Ecne Tesfin„ It may be brieflv 
stated here that iiitcmiptcd gahanibOi will produce contraction m muscle 
tissue even when its motor nerve is completely severed and a considerable 
amount of degeneration has tahen place m the mu«clc it«e]f Such 
responses are no longer sharply localized at the motor point but arc 

oCm nu HD □ 

Fio 1 — iRTcaBorrED GALvamc 

diffused throughout the muscle sluggisit and wavehko in character and 
With the normal polarity responses tcvcrscil The application of a 
Buf&eicnt amount of interrupted galvanism to induce an approximately 
normal contraction would be sharp and unpleasant for the patient there- 
fore, for treatment purposes this type of current has been superseded b\ 
the ware or sinusoidal currents nent to be deaenbod obtain the 

muscular twitch whenever the current is abruptly started or stopped with 
use of cither the negative or positive pole \i hen the current is started 
made, or the circuit closed the coiifriction is greater than when it is 
opened or hrohcii As we would expect the ncgiitive pole or cathodo 
gives a more marked response tlienfnrc it is commnnlv stated that 
the cathodal closinij contraitioii is greater th iii modal closing contraction 
or XCOACC MI normal muscle It must bo remembered that occa 
aionally the Tibialis anticus and Snpmator longus are exceptions to this 
rule 


^^AVE GaMAMO CtIRREXTS 

Sources and Apparatus — There are several types of apparatus on the 
market which eo niodifv inlcmiptions of the galvanic current that they 
bocomejcgular and wavclike instead of abrupt The term 8inii«oidal has 
at times boon incorrectly applied to this tvpc of current A true wave 
current is one which rises from wro to ma-ximtim and returns to or 
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iKi\rl\ to zero rtpc\t« m ngiilnr Jho pohnt} once fixed 

docs not cliuigt tlifrtforc \\e aro dcaluip with a eerier o{ ncgiticc or a 
HTios of iwsituc w uts Hii'H. \l•l^cs of cninnt iin% Ik Mined in botli 
\oltnge and amjx'ricc to n hnc degree b^ recent iiniTOMinruts in ap 
piritn*' lliC'C 1 irntions are attuned m the tejx. of nnclunc* l>\ 
moms of cims on i ro\oKtng drum, which male oonIsctK of ^nr^^^ 
f^cclmno^, duration niid jntcnsitN, between winch there i3 n period of com 
par'itiTe\j nu cnrnnt flow 



Fiq * — Slow ‘^mcixo Caltaxic. 


Physiological Effects • — Iho nsnli of npplieitioii of this t>pc of pil 
nni'iin to pitunt® is simpl' a comlmi'itiou of tho o of Mr tight and 
mtermpted g\l\ mi m Ihc ^xdnnti effects of straight gnhnni«iii nroprc’ 
ent hnt lieiiip iiitenmttent and not eontmimns an not n« gre it in tlioir 
total effeits ns) with eontmiion current On the other hind tiie inter 
imttint nuneuunt of ions tlimnch the motor none cndniirs products ft 
rhitliiiiu il ilumauig and fnirli suMamed stminhtmn wlneli Icids to good 
mn ciilir eontnotioii It is a Utter current for tri itnient pnrpo os ihm 
interniptid galMiiuMn but not as good for mn«ch testing Tho eirt and 
npplieition of rJeefrodes follow (he sinic giiier'il jiruieiples olrtidt 
lined This turn nt has pnivcil of greit viloe in the stininlition of nfomci 
lint otherwise normal, nitiHle tis no «wch ns nlnxtd alHloimnnl wall, ntnl 
mat bt substituted within its limitations for sinusoidal or interrupted 
gilr misni 


SINUSOIDAL ODRRENTS 

Definition — \ true simisonlal current is one wlucli allei milts m per 
froth rtgul ir oppo itc and equal eichs or phase Ihe current strength 
ri cs from rtro to mixtiniini on the positno side and returns to rtro, 



Fio 3 — Xiim Sixx oioxt 


followed Iw a siimlar n o and fall on the ne^ntne side, which may U 
plotted as n true sine curie 

Physics — An nUcrmting current is conducted around the primary 
iiincmg This nltcrnntiim pnmari current prodiiees regular and c'c" 
nltciuation m a sccoudirj winding from which the patient is treited 
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The secondary yrindsng reduces the voltage 8uffii.icntlj for treatment pur 
po es and might thercfoie, be called a ‘step down’ transformer "With 
the A G current al«o a somewhat similar arrangement is necessary to 
dccrea e both the voltage and the frequency of the current alternations 
It 18 evident that a current alternating rapidly enough for lighting pur 

• w/uwi/m 

Fio 4 — Pamb ^iirusoiDAL. 

po es would he far too rapid to employ for the purpose of obtaining 
muscul ir contraction* 

Physiological Effects —The sinusoidal current is one of the latest 
developments m electrotherapeutics and one of the most valuable for the 
following reasons 

1 The gradual rise and fall in current strength and the evenness of 
the wave so produced is easily borne bv the patient as compared to tho 
faradic and interrupted galvanic currents 

Fio fi — ItTiBauPTED SiaosoiotL 

2 It his been proved that there is increased reaction when the 
negitivc pole is ii ccl where the pMitive his just been or vice ver a 
This contrast is obtained m each cycle of the sine current, and gives 
It a distinct advantage over any form of simple wave galvanic current 

Fio e — !^ i>rgivg biaoMiiDVL 


2 In a gi\cn time thin, is much Ic s danger of overstimulation 
vith this current than with the sharp and abrupt current of interrupted 
galvanism 

•i A red stimulation of the metabolism of muscle ti sue follows 
tho application of this current, even when a perceptible contraction is 
not prodiictd 


There IS no break m the current that is, no distinct rest period 
and, because of its smoothness, a much laiger amperage mav lie used than 
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nearJ^ to zero and repeats in regiihr rh\thin llie polaritj once fixed 
docs not change, therefore T\e ore dealing with a senes of negative or a 
®.eries of positive ■waves These waTes of ciiirtiit maj he varied m hath 
voltage and amperage to a fine degree bj recent improvements m op- 
piritiis These v irutiona are attained in the beat tjpe of machines hy 
means of cams on a revolving drum, •ulucli mahe contacts of varying 
frequency, duration and mtensitv, between which then, is a period of com 
paratirely no current flow 



Fio 2 — Stow Simcixo Galvvmc 


Physiological Effects — The result of application of this tvpe of gal 
vanism to patients is aimplv a comhination of tlio'^c of straight imd 
interrupted gaiv inisni The polarity effects of straight galvim m areptes 
cut but, being iiitemiittent and not continuous art not as greit in their 
total effects is vnth continuous current On the other hind, the infer 
iDittent inovcmcnt of ions through the motor neno endings produces a 
rhithmicsl changing and fairly sustained stimulation which Icvds to good 
mu cular contrvction It is a better current for treatment purposes thin 
interrupted galvanism hut not as good for mu clc (p'.ting The caro and 
application of electrodes follow the same general principles alrcadv out 
lined This current has proved of great value in the stimulation of atonic, 
hut otherwise normal, muscle tissue, such aa Tclax».d abdominal wall, 
may be substituted witlim its limitations for smusoidal or interrupted 
galvanism 


SINUSOIDAL CURRENTS 

Definition — A true sinu oulvl current is one which altcnuitos m per 
fcctlj regular opposite and equal cycles or phases The current strength 
rises from zero to ma-aimum on the positive side and returns to zero, 
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folIoTved by a similar rj>e and fall on the negative side, -which may he 
plotted as a true sine curve 

Physics — An alternating current is conductcil around the primary 
vvindin This alternating primiry current produces regular and even 
alte nation m a secondary winding from which the patient is treated 
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tionj m the healthy muscles, and by degrees, the frequency of the wive 
may he mere ised, until three contractions per second are gi\en During 
the entire cour«e of this treatment the mu cle mav pain fiom iinisible 
rcspcn'ie to a slight flicker of the tendon and, finally to a full deep 
contraction After good contractions have first been ilicited occisional 
tests should he made with the faradic current and when the responsi 
nith the faradic is good, the case may be treated thereafter pntirelv by 
faradip rather than bv sinusoidal current From this regime pass on to 
active motion and occupational therapy 

The sinu oidal current is very useful as an aid in removing circulatorv 
stasis through the mechanical effect of muscular contraction, following 
other phvsiotherapeutic meaames, such as an application of heat which 
will aid in preventing the organization of the evudate in a bruised 
muscle As a local substitute for \ohintary everciso it has many ad 
vantages It la being increasingU employed m the stimulation of the 
finer intrinsic muscles in some of the organs of special sense The 
gaatro-intestmal tract may be both directly and indirecth stimulated by its 
nse One of the very last of the electrical currents to be perfected 
St offers possibilities in tbe field of therapeutics that have as yet been but 
partly evplored and it is expected that tbe indications for its use will 
rapidly widen in the near future 


FARAOISH 

Definition — The faradic current is an induced alternating current 
derived from a so-called induction coil 

Kutory—This 18 one of the oldest of the fundamental types of elec 
tncal current The principles of magnets and their relation to dec 
tncity were first observed bv Faraday in 1831 His subsequent work 
otmed the basis for the introduction of the d ynam o, the telephone and 
much of our modi m lightin g 

Physics — This current is clnracterited by relatively high voltage and 
ow amperage and is alternating in character A weak galvanic current 
enved from a direct current main or from batteries pisses through a 
of wire surrounding an iron core which becomes magnetized 
The induction coil is i very old and very well known piei.e of 
*' ^'dromcdical apparatus and although the coils produced by different 
fiu* SVC of somewhat different construction the general principle is the 
sain»> and the current differs verv little m chancter or quality ^^e 
'S'e a core mad*, up of a bundle of fine wire which is surrounded by a 
number of turns of a somewhat coarser wire This is known as the 
pniaary coil Opposite one end of this coil is a small piece of metal 
rued to a rather delicate metal spring A small screw is mounted 
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with the interrupted galvanic This sine wave then is able to stimulate 
the muscle, even m a degree too small to produce a marked contractma 
and without the polarity effects of the galvanic current It may be used 
for the purpose and to the point of obtaining a good contraction in a 
partially paralyzed muscle, but very few contractions are all that are 
permissible 

Technic — The care of the machine, especially the lubrication of tbe 
rotor control, la \ery important, if one desires to obtain a smooth, fine 
current The part to be treated and the electrodes are prepared in the 
same way as for galvanism, the large indifferent electrode usually being 
placed opposite, and somewhat centrallv, to the smaller testing or treating 
electrode The mechanism of the machines, from their nature, must be 
intricate and delicate and they require more care perhaps than any 
machines which we u e except the static 

Major C M Sampson, who bad charge of perhaps the largest peripb 
eral nerve clinic in Array Hospitals, has perfected a technic which can 
scarcely be improved upon and which deserves a detailed description 
The paralytic muscles are tested daily before the treatment and before 
receiving diathermy or whirlpool hath The opposite limh, if normal, 
IS tested for a control 

Place the patient, and especially the limb to be tested, in a com 
fortable position During the test, the limb is placed on glass or wood 
covered by a towel or blanket Test each motor point separatelv and 
compare it with the corresponding motor point on the normal limb 
If both limbs are affected, another person may be used ns the control 
at first After sufficient experience this will not be necessary After 
determining the motor point and marking it with a dermal pencil, use a 
small test electrode on the motor point, with both sinusoidal and inter 
riipted galvanic currents Gently increase the rheostat, from zero up 
to the point where it gives a good contraction in the normal muscle To 
treat the affected muscles, take a slighth larger electrode and apply it to 
tbe motor point on the affected side Start with the rheostat at zero 
and advance it to not over iuo-thirds of the strength that was necessary 
to secure a response m the healthy muscle Use a slow wave, onh 
one or two to the second Keep a careful dailv record as to the number of 
waves given to the part being treated Not over three waves should be 
given the first day Increase one daily until ten are being given at one 
treatment, after which drop to three and repeat another week If, 
then, a test does not show improvement, keep repeating this schedule 
"When a marked improvement is showm, continue to increase one wave 
daily until twenty are reached, after which a senes dropping back to 
ten and working up to twenty is instituted until the muscle possesses 
marked signs of regeneration At this pomt the rheostat mav be advanced 
to tbe full amount which was necessary to produce vigorous contrac- 
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eapeciallj desired Then a small Imisli, lonsistiDg of a bunch of fine tinsel 
wire is pro\idcd to «crve as the ictivt electrode This is attached to 
one terminal of the machine and the bnisli moved back and forth li^hth 
over the surface of the skin There of course, not the danger of 
burning nith tbis current that tbere is with constant current, on account 
of the frequency of alternations per second However, extreme moisture 
of the electrodes is neee iry to reduce the resistance of the drj kin 
and reduce the unpleasant tinglin^. 

The alternations so prenlnced ire not even or rhythmical in their 
pcriodicitv There arc of course no polariti effects m the u c of this 
current There have been instniments dc i^iie<l to measure tbe faradie 
current, but tluj are not as satisfutory as m tbe case of galvanic and 
high frequenev current so thit the sensation of the patient becomes 
the host guide that ue have In the usual tape of apparatus, this current 
can be modified in its «trcngtli ba a «ct relationship between the second 
ary coil and the core A rough mcisuniig stale is marked on the machine 

Major Bristow, of England further modified a small poitable ap- 
paratus ba providing for tlio manual insertion iiid withdrawal of tiie 
core into the machine thus proilucmg a faradic wave current, aioidiiij, 
continual tctanizatiou of mu (b ind perfecting an apparatus of grcit 
t duo for the puriwso of muscle stimul ition 

Another moihfioitioii for generalized mu cular contraction aimed 
o**ppeiaU% at the reduction of adipo-a tissue \a that of Bergonio o® 
Franco in which the current is applieil to large muscle group bj means 
of electro los on a speoialh constructed chair with diiersihed control 
switches on the chair itself 

Since the f iradic current acts on the mn do through tho nerve 
the sharje t effect is prodnee**! bv its application on tho motor point of 
agiTciimucle This point os i rule corresponds to tho point of entr inec 
of the motor nerve in tlie belly of the muscle Ihercfore it follows 
that tbo active electrode liould be a small one, varying in diameter from 
one-half to one and one half inelies 

Aatiirdh for the proper tcslinij of the interos ci and similar small 
inu clcs, the shirpist possible localization is desired, while for such 
mu olcs as the bicips a somewhat laiger pvd may le u cd An indiffer 
ent electrode should be four bj sia inches or even larger and both elec- 
trodes chamois or felt covered are prepmd as for galvanism Adequate 
moistening of them deen a«cs the ensorv effect There is not the d inger 
of dostnictiVL burns with faradism which mu t lie eonstantlv watched, far 
instance, in tho u«c> of the gilvanic current The faradic currint al o 
miy bo interrupted bv a metronome bv an interrupter handle on the 
active electrode or liotter still made wnvclikc bv the core device dc- 
cnl>od in tho Bristow apparatus Uic mojther and more cron the cur 
J^nt, the better the result In anv c\ e, the current liould be delivered 
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so that its point is nearlj m cuntact Tvith this spring, at about tbe 
middle of its length One end of the primary coil is connected with 
one pole of the current siipplj and the other pole is attached to the serei\ 
The coll and the spring are also connected The current flow a from 
the main or bittoncs to the coil, from this to tlie spring jumping aero s 
to the screw, and so completing the circuit The current passes through 
the coil with its wire core milinj, it temporarily a magnet avfiich draws 
the small block of metal on the end of the ‘«pring toward it In doing 
this it draws the spring away from the screw, breaking the circuit and 
stopping the flow of the current When the current flow ceases, the cml 
loses its m ignetism and the pitcc of metal flies back and the screw resumea 
its first position in relation to the spring 

Physiological Effects — The faradte current is the nearest approach 
to the normal motor nerve impulse that we ire able, artificialh to obtain 
The usual alternation rate of fifty per second probably closeh approii 
mate's tht motor nerve stimulation rate It acts through the nerves them 
selves the stimulation being earned into the muscle at the motor point and 
distributed to the individual fibers by the same mechanism that is con 
cemed with thtir reception of the normal motor nerve impulse For 
this reason, it is easily scon that, where the conductivity of the nerve 
IS interfered with there will be a corresponOjng intericrence with the 
transmission of faradic stimulation Thi«, it will be remembered, is 
contrary to the action of the interrupted galvanic current, which is able 
to weure a somowlut modified reaction of muscles by acting directly 
on them without contimutv of nerve structure The typo of faradic coil 
which gives the most rapid alfcrnitions secures the best motor response 
Mower ilternating currents produce an undue amount of sensorv dis 
turbince in proportion to the motor responses secured b'y them. Pormcrly, 
the faradic current was widely used for it undoubted effect in increasin., 
metabolism in completely paralyzed muscle groups where motor responses 
could not be elicited by its use Sinusoidal, or some form of wave 
galvanism is to be preferred for this purpose and the use of the faradic 
current reserved until the time when, as described m the bcction on 
sinusoid il curients a fairly good contraction is obtained by its use 
Where cutaneous stimulation is desired, a faradit brush is of value, hut 
surface high frequency is more often used 

A svstcmie re^iult may be obtained wbere the iieuromuscul ir svstem 
IS normal hut the patient with a luge amount of adipo«e ti sue is 
handicapped This m ly be burned up by the method of general muscular 
contractions induced by the faradic current, after the technic of Bcrgonie, 
described later m this chapter 

Technic of Faradic Treatment — The faradic current is adminis 
tered m general, in the same manner as the galvanic current "Moist 
electrodes arc used, except in cases where a cutaneous stimulation is 



COMBI^ED CORBF^TS 


303 


about ten nnnutcs These treatmrats are given in coiiTfrCS of six to ten 
T^eels Application shouU be dailj for the first three weeks then on 
alternate da^ra starting at twenty mmotea and mcrcasjng to ei^tj An 
avcnigo reilHCtioa of one-half to one pound per daj may be expected 
and It has been the nde for improvement to continue ofter the treatment 
has been discontinued 


These treatments consist m tho mn clcs being contracted in a rhyth 
niieal manner, in which the entire mtisciilfltttrc of the body is concerned 


In fins way, a coinbiistion within the muscles 
IS greatly accelerated, but the aipis of bodily 
fatigue uhnli follow violent excreiso are almost 
wholly lacking Iforcorer, tJiere nre piticnta 
who, because of ercessive weight or cardiac eon 
dition, could not take exercise which would in a 
marked degree aid in consuming their deposits 
of {at and their elimination of body wastta^ 
For them tins technio « idei! 

The type of current is descnlxid ns n conr^ 
wire fnradic The interruptions of the enircnt 
aro wado about thirtv per second or do o to the 
normal rate of bimkIo fibnllation and the rous 
ciilar contractions are made to correspond as 
closely as poaaibio to the heart rate There is, 
«i addition a gcucral building up of the moseo 
latiw replacing fat 

^^illi increased respirations and greater 
activity of the kidneys, active measures to ro- 



uiovc, as fast as possible, the cause of the 7 — Tnc Poitsixe Gex 

obesity and to regulate the patient s routine are 

of course essential In many cases where too ccsbexxs^ xtsachi* 
rigid dieting can es marked weakness and 

where active exercise is inipossitde this treatment should prove of value 
Within a reasonable tune after treatment is institutei! many patients 
according to Titus, are willing and able to begin various types of active 


excrcieo 


COMBINED CDBRENTS 

Several types of apparatus have been perfected whereby a measurable 
proportion of galvanism and faradi m may be combing in a single 
treatment It » evident that such a oirreiit will be of advantage 
where a n\u«clo is just bepnning to respond fecblv to faradtstn Prac- 
hcally, however, the sme or the tntemipted galvanic may bo used, until 
a sufficient response permits of our treating bv the faradic current alone 
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to the muscle oiilj in such quantity aa will procure a good contriction and 
for the le-ist possible space of tune in wlucli this desired result may be 
obtained 

Normal pli\aiological exercise of a muscle requires a contraction, dur 
ing which the \ciioua blood and lyunph are squeezed out of the muscles and 
adjacent tissue In the relaxation period, an incrcnso of the arterial and 
capillary intake is made possible When the application of an amount 
of current, sufficient to produce a good contraction, is maintained beyond 
that point of contraction, the muscle becomes tctanizcd and these natural 
changes in the circul ition ore interfered with Skill in finding tlie 
exact motor point decreases the amount of current needed to obtain a 
good contraction Therefore, the unpleasant effect of too strong a current 
upon the patient s sensor\ none endings is lessoned It sliould never be 
necessary to use such an amount of current ns will “splash through” to 
neighboring niusclea, the stimulation of which may be unnecessary or 
cion detrimental A further point which should be emphasized is that 
the rest periods between contractions should be much longer, by four, 
or even eight, to one, than the peno<l of the contiuctions The Ilritidi 
clectrothcripists employ two-fifths contraction and tlirco-fiftlis relaxation 
time Hioro is always the danger of giving too many stimulations to 
a weakened and rogoncrating muscle Of course, tlio faradic current 
IB not used until a muscle has regained n certain amount of power 
From two to ten contractions, usually starting with the former and work 
mg up toward the greater number, is auflicicnt, ns a rule Overstimiila 
tion IS of real danger to the muscle 

Example — Stimulation of tibialis anticus Jfukc the patient com 
fortnble with a small support under the knee AVith electrodes properly 
prepared, place the indifferent electrode, of four by six inches, under 
the calf of the leg, the leg resting upon it locate the motor point and, 
if necessary, mark it Then, with the active electrode remaining m con 
tact with the musclo at this point and with just sufficient current to 
pioduce a fair contraction, give from two to ten contractions according to 
the condition of the muscle at the time 

/' Treatment of Obesity — ^Edward C Titus of New Aork has used a 
modification of Professor Bergonie’s technic for a number of years m 
the treatment of tins condition lie uses a semireclining chair with large 
metal plate electrodes for the hadw and adjustable extension for the legs 
These electrodes aro attached to the corresponding rheostat of the ma 
chine and there are two electrodes for the abdomen two for the legs 
and two for the anterior surface of the thighs These electrodes are 
all covered with a moistened covering of the same thickness They are 
bound on, those on the abdomen being held with sandbags Good contact 
of the patient and chair electrodes is essential 

Contractions are given very feebly at first, coming up to maximum m 
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Physics — The curreiit iiocd m diathermy is the bipolar dAr«omal 
current, which has a IiIqIi loltagc and relatively hiM,h ampcrag,© The 
frequency of o cillation mu t be great enough not to tetinize the muscles, 
that 13 oicr 10 000 alternations per second Tc produce the desired 
tape of current some device must In usrd to ‘stcp-iip both the lolta^e 
and the frequency of the current eomin^ from the mam llajor C H 
Sampson has clearly illu^tratcil the effect of high freqiiencv current, bv 
comparing it to uatcr pouer somewhat ns follows A stream of water 
SIX inches in diameter, having a pressure of a thousand pounds per square 
indi would he difficult to control and dangerous to life if it struck the 
IhiJv but if passed through a great nebulizing apparatus which reduced 
it to a fine mist, it would float and rise in the air whatever the pressure 
\idnutl it Such a apraj would correspond to out high frequency current 
uul could be applied to a pain nt with m ill effects 

The stindard d krsoniil tape of liie.h frequency machine is further 
dcscriUd as follows It contains hr«t a control mechanism either a 
rlico t it choke coil or autotransfornier tv ^.overu the amount of current 
drawn from the main Secwndl' a 'step-np transformer, usually oil 
immersed which tikes tlic low wltago current and steps it up to the 
desiTcd voltage, somewhere between ten thousind and thirty thou and volts 
the ampiri^e decreasing in direct prr portion This first transformer does 
not affect the frequenev of the current but onh the voltage and amperage 
which IS till dangerously hi,^h fap-offs or leads are taken from the 
secondary on this trans/mincr md eoimeetod to the priraara of a second 
step-up transformer which may be of tbc Tesla type usually wax im 
mersid, or a d Arsoiual holenvni 

ictween the first and second transformers are placed two dcMces a 
condiii er aiul a spark gip Ihe function of the condenser is to ton. 
the current and to step-up the freqneiuy The condenser usually employed 
111 the diatherma apparatus consist ol a number of met il plates epar itid 
from each other by some insulating mntenal such ns mica or glass and 
his a larger capacity thin Icy Jrn jars « cd in other tapes This greater 
capacity pro luces o cillations which arc more u tuned The condenser 
IS placed in the second iry circuit Thi current may then pass into the 
condenser or around the metallic secondary eirciiit in winch the resist ince 
IS low 

In order to make the current enter the coinh n er the spirk gip which 
IS another resi tince of variable amount la placed m the circuit ‘'Tow 
the current nica tiiip this mw resistance tends to travel the n vcrsc side of 
the circuit into tho ronden er and tlie eciiden er is charged with if, the 
first plate Wui„ charged po itivOv and the econ 1 negatively bv induction 
an 1 So on M hen charged ti capieitv the curnnt is discharged en »««««<• 
iicm s the spark g ip coniplotnig the hicb frequcni \ circuit 

Tlie circuit leading from tlic fir t to the sc coni transformer must be 
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Definitiac — Dfflflicmn dntliennia tmiisthcrnu or thcrraopcnctra 
tiou IS the bi{ioiar aiiphcition of the <I i5 tvpcof higii frcqncnc' 

oiiprcnt whiili (Ittclops a fom of licit, fionitlnnc'i cillttl courmne, dnp 
nithin fho 


Hi3tor7 — In IB'JO D Ar<<onrnt i3i monstritci! tint the unin effect of 
the high lr^.qHcnt^ eiirpciifs m the InkIj tii* the ppodiiction of hcit 



I he Ibnoning jear ho used cur 
r<iit« up to 3,000 nnlliaiHpen« 
fhit sme year, Nicola Tesla 
(inircd that hrgo catnnfs of 
high jwttntnhu, currents that 
<oul<l liglit tip scTcral uiciiulcs 
<c«t fantps, might he froia 
Iitdois jirs without harm to the 
Iwly III 1800, T) Yrsont d 
djoircd that ho coiiW produtaJ 
heat effects in patients with enr 
iciits as low 03 000 imlhampons 
and in ISDS, Ugsn to treat 
diseases with these currents The 


Tk. 8 — J e lIlflK rBtqt'EVCV Apr«m s 

DrmEsne SstOQ VzsxKueceta or <Xk 
BEax 


first Hse of the d Vr^onanl cur 
tent in therapeutics w as made m 
this counfra h\ Fredtrich IK*- 
Kraft in 30OG in the office of 


Wiihatn Benham Snow, of New \ork In 1907, Nagel chmicU doigoed 
tht tirvt re d di itherma appiralns and paai. the name diathtrmj to this 


form of treatment Tesla h*»d suggested the nso of high frequency cur* 
rents m luedicine as far bach as ISO! We are indebted to Bordier, 


Lccomte, Boumiot, ertheim Axnnuern ami others, for early expornuen 
tation with this current In 1908, Ton Verndt, Ton Prciss and Ton ZiiTieeh 
urged the use of the d Yrsom al current in the triitiiKut of joint di^’ci is 
Diathermy was first used in England la St Bartholomew s Hospital, m 
1009 In 1910 I^agelsehnudt used dinthermj in hospital practice, hot 
with ft typo of apparitus that did not give the properly austamed osciHa 
tions 1 row 3910 on a niiinbcr of new types of njiparstus were derel 
oped, both xa this country mid abroad, until wo now have scrcral males 
of hi^i frequenea nnchinea combining ixot onh a clArsonval current of 
good qushty> but Tesla and Oiidin contmts as well 
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Physics — The current used in diathermy is the bipolar d Irsonral 
current, which has a high voltioO and reliticely high amperage The 
frequency of oscillation mubt be ^reat enough not to tet inize the muscles 
that i« over 10,000 alternations per second Tc produce the desired 
tvpp of current some device must bi used to step-up both the voltage 
and the frecjuene^ of the current coming from the main Jlajor C JI ^ 
Sanip‘5011 his cloarlv ilhiotntid the effect of high frequcnc} current, bi 
comparing it to water power soinewhit ns follows \ stream of wafer 
SIX inches in diameter, having a pressure of a tliousnid pounds per square 
inth would lie difficult to control ind d tngtrons to life if it struck the 
bodv hut if passed through a great nebulizing apparatus which reduced 
It to a fine mist it would float and n e m tlic air, whatever the pressure 
behind it Such a spraj would correspand to our high frequency current 
and could be applied to a patient with no ill cffc*cts 

Tilt standard dArsonval t\pe of high fre<iutBC> machine is further 
(kstribcd as follows It contains first, a control mechanism, either a 
rheo tnt choke coil or autotransformcr to govern the amount of current 
drawn from tlie mam Stcondlv a “step-up transformer usually oil 
immor«cil which takes the low voltogo current \ntl steps it up to the 
d sired volti^o, somewhere between ten thou md and tliirtj thousand volts, 
the ampengo dtcreising in direct proportion This first transformer does 
not afitet the frequency of the cunciit but onl> the voltage and ampeng© 
which IS still dangerously hiph Tapoffs or Iculs ire tiken from the 
sccindirj on this transformer and conmeted to the primary of a second 
stepup tnnsformer, which may be of the Tesla t\pe usually wax im 
inersed, or a d Arsonval solenoid 

llctwcen the first and «tcond transformers arc placed two devices a 
eonden er and a spark gap The function of the condenser is to store 
the current and to stepup tlio frequency The con<len'!cr usualh employed 
111 the diathcrmv apparatus cuiaiats of j number of nu till pi itcs 'sepiritcd 
from each other by some insul iting material such as mica or gl 1 ““ and 
has a lirgtr capacitv than Leyden jars used m other tvpes This greater 
capicity produces 0 dilations whiiJi irc more s« tamed The condensfr 
18 placed la the sermdiry circuit The current mac then pass into the 
condenser or around the metallic eceondary ciicuit in which the resistance 
13 low 

In order to make the current enter the coiidcii or the spark gap whicli 
IS another re 1 tance of variable amount is pUerd in the circuit ISow 
the current moctmg this new resistance tends to travel the revtr c side of 
tbo circuit into the coudinser and the condin er is chirgid with it the 
first plate being charged ivHitivoh and the second ncgitnclv li\ induction 
and '0 on hen chirgcsl to capieitv the current is discharged r;i matte 
ft'To s the park gap coinidcting the high frequenev circuit 

The circuit Iciidin^, from the farst to llw second transfornicr must be 
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tnned to resonance which is clone bj equalizing the indiictanee resistance 
to the capacity of the condenser Hert^ the function of the condenser is 
to store up sufficient power to excite resonance in the circuit 

hen the apark gap is closed or offers insufficient resistance to the 
current, the condensers ore aot charged and there is not enough energv 
to set up TibritioQ m the rc&onatore Cart of the. sparl gap ihenfort 
xs absolulelg essenital io iht proper tioritng of the machine 

The Spark Gap and Its Proper Care — The care of tlic spark gap is 
perhaps the most important thing the ph;j8ician his to know in the 
X care of hjs machine Adirtj and corroded spark 


imU intearferc mtii the smootliiieas and erenness of 
the current to such an extent as to nulhfj the good 


that might be aecomphshed bj tlie treitmcnt Where 
the DcKraft spark gap la u«cd the micas must often 
be cleaned, rearranged and turned so as to pre«ent 
clean fresh eilges Alcohol is the best substance to 
clean both the metal and the mica. Where the 
hooded target spark gap is u»ed, this too roust be 
ckiucd and tho end of the rod constantly freshened 
^ and kept level to insure an eien current The use 
I y of cork Or ground glass for better insulation, and of 
- finer degKos of adjustment in some of tho latest 
Fie 9— A SfA'<DAao g*r> wiH greatly reduce the amount of 

TTrEorlfrouHe cire required 

dct-NcT ArpASATts In some smaJler types of machine, loose contact 
may occur between the meial regulator and the hut 
tons on the rheostat when they become slightly loose by wear This rosy 
be preienled bj inserting a chip of Crook’s metal Some types of roachme 
require grounding and, in this case, one must be sure the ground wire w 


in place 

The Milliaaperejneter aad Its Signlflcaace —In the onlinaiy type of 
machine there is placed in circuit a hot wire nulhimpcremeter This 
meter only gives a roughly approximate idea of the amount of therraal 
effect the patient is getting As Mr K E Dorsey has pointed ouh 
measures only the total amount of the current delivered to the patient 
and takes no account of varying resistance within or without the body Tor 
instance if the pxrt treated has a low resistance a strong current will be 


indicated by the meter without a large rise in internal temperature 
But, if the resistance of the part is high, for example, through the knee 
a smaller current will produce a more intense degree of heat Hence 
the meter records the total amount ol canent passing while the degree ej 
heat produced depends upon the current density and the resistance of 
the tissue With sire of electrodes and density of tissue the same, the 
heat produced vanes as the square of the current strength Thus a 
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relativelj small increase in current strengtli will greatly raise the internal 
temperature The reading then willTary according to the tjpeof machine 
the part treated and other lariations m tccbnic in each case, and is only 
fairly constant for the same machine uvhI in the same way 

Physiological Effects — Diatherm} is applied to the body by the 
bipolar method and heat is generated in the tissues m proportion to the 
square of the amperage Uhcd and the resistance to the passage of the 
current It must be clear that this is an entirely different form of heat 
from any heretofore used in medicine and in its effect totally different 
from that resulting from the application of any form of heat conducted to 
the skin through the air or applied directlj to it This high frequency 
current, bt cau e of its high Toltage is able to take a direct path through 
the tissues and is not greatly affected by their relative resistance It 
takes the direct rather than the eisiest path one mieht say 

have spoken of the general construction of the d’Arsonval ap- 
paratus and the manner in which this current is generated Before con 
‘idcring its specific local and sastemic effects, it would be well to have 
m mind some of the qualities po< eased by this tvpc of current A 
current oscillating at this extremela rapid rale of approximately a million 
per second is too rapid to institute ionic movement There is therefore, 
no muscle contraction, no ionizing effect but only sedation and tho 
development of beat 

Local Effects — There is proiliiced a very mild hyperemia of the skin 
increased activity of tho skin glands beneath the electrodes and lessened 
skin sensitivity Increased cellular activity of any given gland in the 
pithway of tlie current is produced with no tetamzation of muscle, with a 
proper technic Tho sedative effect upon nerve endings has been demon 
strateJ by decreased pun and diminished electromotor responses Active 
arteriole and capillary dilatation follows This increases the local arterial 
blood supply increises the amount of lymph passing into tho tissues and 
quickens tho venous return by lowering the capillary resistance to the 
bloodstream Js early all these effects arc directly proportional to the 
amount of heat produced, and this depends again upon the size and tyjie 
of tho electrodes used the amount of the current and the length of the 
treatment Heating is intensified dimng the latter part of the treatment 

General Effects — Tho distribution of the heat by the body finids 
raises body temperature somewhat from 5 There is a lowering 

of blood pressure, with mild general stimulation of the processes of 
metabolism and especially of elimination With lieaw currents there 
may be a general feeling of la«sitndc and ometimcs fatigue, especially 
in elderly persons A quickening of the pu!«c rate is often noted and a 
general increased activitv of the elinnnative mechanism 

Experiments — If the nutoconden«ation handles are held in either 
hand when the current is tufTicd on, the wrist becomes warm with a 
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Stronger current t?io arms aad sbottldcrs become bot and tbc wnsts very 
hot and cramped 

1 Cmnherhatth noted the foHowing temperatures jn a patient hsui'j 
this techmc a^ith 400 miUijtnpcns for 20 minutes There was a rise «{ 
temperature F ihienln it, is follows front of the wrists C®, fiont of the 
elbow 4® aiilla, 2 4° mouth, 3 6*, groin, 1 2®, and popliteal space 
3 Ihe rise of tempenture m the month ninl in distint pirts was due 
to the heating of the hlood md the Tm’cnnnm temperature was 

m the wnst where the current dcnsitv was grcitest 

3 In a second experiment the sime tcclmic wis u«ccl with 500 
imlUamperes to nnxinimn tolerance, which give i temperature m the 
front of the wrist of 20 The flexor side of the nrin wis 3 to 4" 
warmer th in the extension side which increased to 6® when the arms were 
flesed ith the tlrctrodes over the ehest and ohdonien, no rise of both 
ternperiture wax -'ttiired 

3 D IrsojiTi} demonstritrd that ill parts of n eilme solution «erc 
cquilly heitcd lit fvnthtr showed lint in pi«ainc diathermy' along the 
lund legs ol n riWut the deeper tissues as well is the skin, could he 
ungrwhUd bx stiong cnireuts 

4 "Mil ■t;»h mo pis^d dinthciniv thron^jh the Ihonx of n dog m 
winch 1 stunll electncil limp !n<l been plated The lamp became 
nicitidt scent 

5 A senes of cxpcitments witli liver tllustratod the conductivitv 
of stlino solution to the diitbcnnj current Strips of liver were cut 
t bv 1 bv 1 iucIks In eicli cisc 450 milhampercs were n<i for four 
minutes (rt) Crooks roctal electrodes 4 inches lon^^ ind 1 incli wide 
were wnppod around both ends the liver phceil in a dry dixh and thi 
current turned on The hver was thoroughlv cooked throngh and was 
eapeciallv vicll done in the center (&) Both livtr md electrodes were 
pheed in the eiU solution and the cooking wis verv much leas marked 
(c) One end vvis ni^cd ns before tire other end placed on the elec 
trode on the bottom of the disL Tire iiver was cooked except on and under 
the elcetrotles {d) The free electrode w is simplv placed over the ed'i' 
of the dich dovin into the siline and the results were the simc 

in C, but the cooking not quite so thorough These exponinents indicite 
that the direct ipphcition of plates is more cfficicat than through the 
water but that a true dnthermv max be obtained through saline into winch 
in electrode has been placed 

6 Cumberbrtch de«cnhea a case ip which the pilms were nioistened 
xxith saline and the thermometer placed between them Ihe electrodes 
wire applied to the biek of the hands One (housaml four bundled mini 
amperes for six mmiiles gave a 7® F riMj of temperature It is to he 
noted here that we have two extra layers of «kin with their added r^ 
sistince and the rise of temperature js therefore greater than it viould 



iIlGHrUEQUEIyO\ C0RRFN1S 303 

be in the mifldle with the sime ma a of tisaue, is, for instance, m the 
fore irm 

«’( In a lar^e RTOMtli on tht, back of the neck, with the indifferent 
elcctrodL on the thtst, an attire circnlir electrode thn e-fourths of an 
inch in (liimettr, wis plieid on the p,iowth A thcrnioinetcr Mas thrust 
into the growth out nch Iwlow the aetnc olettrode The timperaturt- 
rose to 110 F 

R Illu«triting ed o effett When two electrodes art pi iced side by 
«ule or cml to end the hotttst point ib between them Two electrodes 
were placed on the lick of tin foil inn the inarnt ed^e-* » no inch 
ipsrt Tin, tcmpc^atMT^ of the k\n uwdet the center of the plates ro e 
8 1 on the cJ^c f icing the oppo itc eloctrodts, 21 F 

0 Salicrton exj crime nit d with a di»b of ep,^ ilbumin Two tlet 
Irodts wort placed in the nlhnnmi at opposite sides When a hcarv 
current avis turned on suddenly the coign! ition first appeared immedi 
atcly hcacith the electrodes When tunietl on sloarly coagnlition took 
place first in the center 

10 Ilexible metil tlectrodcs were bound on the opposite sides of a 
large potato Tiftton oiiniitts of intHicratch strong current were ap- 
plied The potato was eookol in a diamond «hipcd area, broade t m 
the center 

11 Tlio temperature of the bniu can lie m cd hv iliatherni} through 
the skull Oloctla niul Wascr'* showctl line m the lateral Tenlriclo 
of ft do^ after diitliormv for ti n mimitea 

Irom our thmcil expiriiinc with this current and from the fore- 
going experiments wemav tomindi 

1 That diathemiv docs develop a deep-seated and real heat within 
the tissues 

2 Wlnlo thii licit is gn it tnongh to coagulate protein, there is no 
danger in its application to norm illy v i udanzed tissue, because the 
circulation of thcliodj fluids diffnsts the heat 

The amount of licit devtbped ilepcuds upon the resistance of the 
ti UC3 and the current dciisitv With a given inilliampi.rige the current 

ihiisiiy )4 cquil if the clcttroiles m of tbo same size and the greate t 

amount of heat is obtained halfway between them, when tlic current 

IS «li)\\l\ turned on If ehetnales of unetpul ire arc n td the current 

dciisiti IS greater a liort di tmee Ixlow the mailer ikctrodc Thus 
"0 are allc to localize the dtr-ircd effevt In thf npphcition of dinthcrmv 
I • tin tin^( r< or toes advanta rniiTbi tiken of its condition through salt 
wdutnn 

The Machine — To girt sitisfaetirv tliithcrmv trt ifmcnts an ap- 
paratus must Ik capihlc of dtliTcringat hast 21100 niilliamptrcs of cur 
'f h I hxpfr lath u Ib 
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rent Fortimatclv, there are ‘!e>eral hpcs ea«ih portable which are of 
•'ufRcicnt power The larger machines for office practice arc nio«t 
eoononncal when built e\elnsne of many <!ehlom n ed attadimcuf^ 
true «!imisoulal current can bo derned from a high frequence outfit in spite 
of advertisements to that effect 

^Vlien tlio appiratua will not work, first see that eierjr switch is 
do od and the wall plug fullv m ertod Xext, test the circuit outlet with 
a lamp or other piece of apparatus If the trouble lies el ewhere examine 
next tbo sparV g-ip taking it apart, cleaning and rearranging it, if it is 
of tbe DcKraft tx jio, or using emer\ cloth on the douhle button vanotv 
Further taking down of the machine is inndvisihle, except m expert 
hands 3fost manufacturers are providing good repair «erxico where 
possible 

Electrodes — "Nfanv tvpcs of electrodes are now on Iho market 
Crooks or comixiMtion metal, twentx two gage, are perhaps the Ust for 
general u«c Thovo max Ik: cut into couveiuciit sixes and shapes All 
four edges «hould be turned «harplv hick and rolled flat A dightlv 
longer flap left on one cud xvill fncihtafe tlic nttachmeat of the clip 
feoveral electrodes «hould Ik: prepared to fit ensilv over curved nirfflocs 
auch ns the point of the ahouUler This is done bx ahtting the side or end 
ao that overlapping is po mWc Lighter xxoit^ht metal is aomctimes 
uacd Tinfoil IS verj oonxenunt for ««c on the phalangeal joints with 
amall amounts of current I prefer varieties of Ixxeiitx two gage mehl 
for general uac 

The aolid steel diac tvpc xvilh handle ja inflexible, requires holding in 
place niid can onlv lie uacd on flat surfaces A nexv txpo of clectroch 
ooiisi ting of xxiro me h oxer «oft maUrial aupported bx a «olid metal 
hick and applied bx inonns of a retaining handle, has just been brought 
nut itli tins handle a pair of electrodes niny Ixi quicklx applied to 
the oppoaito aides of ankle or knee and xvill rcniam firmly m plj« 
German silver nicsh may now l»c purcln ed in required amounts and quite 
durable pads mado with it In aomc raodificitions of dintliermv the 
aiitoeondcnaation pid, vncniim or non vacuum high frequenev cUetrcKle 
or hand of the operator or pitient are connected to one dAraonxal 
feriniml and act ns an electrode 

General Technic — The patient must be made eoinfortahle, the part 
to l»e trente<l xxoll «upiK*rted, and he should, if pos^ibli, bo ‘montallv 
prepiretl,’ as before suggested The machine should Ik examined to 
make sure the <»park gap is closed and the rheostat on ‘I ’ CIo«o the 
knife switch to make sure the machine is ninniiig It is xxcll to xxnrm 
the compo ition metal plates by placing them face npxxard under the 
radiant light or m very hot water With shaving brush and sosp 
prepare a heavx, hot soap Jafber and, applxing it freely over tic elec- 
trodes place them on the skin Attach the metal cord tips xvith clips 
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or aimply place them on the back of the electrodes and bmd them firmly 
with elastic or cotton webbing or rabber bandage 

Inspect again the attachments of both cords and then close the 
machine switch In the avera^ treatment, from three to five minutes 
should he taken to raise the current to maximum, and two or three minutes 
used in reducing it This may be done by the following method when 
using the DeTvraft gap Open the spark gap slowlj one or two notches 
It mav then be closed one notch and the rheostat switch placed on the 
second button, when it is again slowly opened \fter a moment this 
procedure is repeated until the third fourth or fifth button on the 
iheostat, as desired, is reached and the spark gap on the second third 
or fourth notch gives the desired maximum current This procedure 
should take not less than four minutes for its completion 

^\ith the hooded tungsten or turn-screw tvpc of gap it is often 
possible to place the rheostat at tlic desired position for maximum 
treatment and to depend on the very gradual opening of the spark gap 
above to gradually increase the current strength 

It 18 desirable to take about onc-balf as much time in reducing the 
current as was consumed in raising it to maximum Neglect m the 
use of the requisite time for both of these measures may result in painful 
and gcncrsllv unpleasant sensations on the part of the patient 

Where it is desired to localize the heat near one surface, select 
electrodes of unequal size The current dcusitv and heat production 
IS greatest lieneath the smaller electrode \\ ben plates of the same size are 
used tho heat is generated iii the center of the tissue mass between them 
Less current is always required m dense tissue, such as the knec-]oint 
than through less dcn«c tissiu' such as the abdomen It should ^ re- 
membered that, Since the bcit vanes as the square of the current in 
nnj gnen tissue density a slight mcrcisc in the miHiampore needle read 
mg will give a marked nso in the lutcmal heat produced This is the 
reason whj some piticnts are sensitive to what seems to be but a slight 
increa c of the current 

In normal tissue with gooil contict, it is ^xfe to use 100 milliampercs 
of current for each square inch of the smaller electrode In verv 
'a«cular ti'i«ue and where tho resistance is e^pcciallj low, this allowance 
ma\ lx nicrci ed ^0 per cent Tlic patients sensation is a reasonahlv 
pi<xl guide When, however one is treatinj, anesthetic areas extpi 
precaution regarding both the contact and the current strength must 
be taken Patients having arteriosclerosis must be treated with extreme 
caution Their vascular elosticitv is impaired and their heat diHusion 
sluggish \ du«kv red crvtbema under the electrodes is a warning 
that the current strength mu«t be reduced in subsequent treatments ^Vl!cn 
a pair of plates are u cxl on opposite sides of a limb or other similar 
situations, it is of the utmost importance to see that tlicv aro equidistant 
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at all points WLeu this is not done, an niicluo current density is 
developed between the near points which ina^ cni«c a burn Such a 
situation rua;j arise, tor instince in the knu, bv the pitient chaugiuji 
his position a/ler the phtoa ate propcrlj pkccil 

The patient is uiiiwitL of the degree of sensation the treatuiLiit 
should proiluct Ilonec he should he instructed to mfonn the operator 
at once of aii\ puticular points of heat or faradic sensation lliien 
these unpleasant seiisitions occur, tuni tho current slowly off, reinsert 
soap lather ivith brush or finger, press tho electrode down tirmlj a that 
point, roapph the buuhge, and slowli increase the current again 

A\hen the current his been cut off complete!} by slowl} reducing the 
current, remote the elcctroiks and carcfull} drv the skin There is no 
danger in tbo patient going outdoors with reasonable protection, by the 
time be 13 dressed and ready to lene tbo office 

Special Technic — Ance — ^Iihnl plates, whilo panllcl, should be 
placed sliohth nearer tho front than the hack of tho joint, due to the 
sensitivity of tliL skill in the popliteal space Some opcratois “crus 
fire’ tho joint b> using first anteroposterior and llion lateral plates 
Another method ot rcaclnug the joint surfaces is to ffc\ tho joint 
fully, placing oiu. plate below and one aliove tin patella 

Ilcart a>id Lung ^ — Use fnirla large jdntes, perhaps five by seven 
inches, and turn (he cutrent on and off with great caie A stoulj current, 
ns shown by a st itioiiary nocsllc on tie jmllinmjiertineter, must be used 
It u unnecessary to bind the phtes on, ns the patient may lie on the 
posteiior one while the other is held gcntlv but firiiiU on the chest 

Emm,— Diathermy of the brim Las been sucecssfullv used m ^ 
number of conditions Tho electrodes miy he applud to forehead and 
occiput or laferalK through the paiietal region It is necessary to 
employ a current of absolute steadiness One t ikcn from a niachmc 
where there is the slightest to and fro nio\oiiiciit of the meter needle 
is unsuitable Not more than ^00 imlhimpcrcs Rlioiild lx. ii^cd for a 
maximum of fifteen minutes Lxtra c ire and time must bo taken m 


increasing and dcLrcasmg the current stitiigth 

Spine — It has been a common custom to apply two long, narrow 
(Icctrodcs to either side of the spine I do not Ixslicic tiiat nn\ thermal 
effect on the spinal cord or vertebral articulations, and but slight effect 
upon the erecfor-spina? miiaeha cm bo obtained b> this jnctliod, because 
of the edge effect The major portion of the current passes along through 
the skin and the subcutaneous tissue beh\coii tho near edges of the 
electrodes It is our custom to tn.it such coses b\ Iming tho patient 


ho prone upon the autoeondcnsatiou pad, using a movable, non vacuum, 
surface electrode over the spine 

If more convenient, oiio long narrow electrode over the spmc raav 
bo substituted for the movable electrodes IVe tiius localize the heal 
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c-onstantlv und^r the electrode, obtaining the greatest current density 
m the structures beneath it 

Extrcmittes — A direct current may be used by applying two vacuum 
or non vacuum electrodes to opposite sides of the elbow or hand, for 
m tancc keeping ihem ronstantlv in motion This might be termed 
a moidblo, direct Iccteie and is useful in the elbow, on the fingers hands 
and feet The hands and fett can also be treated through saline solution 
In treating one of the proTiinil joints of the fingers one metal plate is 
bound around the midforevmi the other pliced m the bottom of a 
non-conducting vessel filled with saline and the fingers immersed m the 
Solution Thdi the current is turned on and a strength of 500 to COO 
milliampcrcs used After the other tingcrs are withdraum one at a 
time the patient feels the inerenstd density of heat m the affected finger 
vihich 18 greatest when all tlit other fingers arc rai td If the heat 
tlien becomes too great, a "ecoud fiD^cr is replaced m the saline This 
technic has the adv\nt(g,o of Itmg entirely under the patients control 
and ho soon learns to regulate the amount of heat ho is able to endure 
m the affected finger If it is desired to trcit the avrist the whole hand 
mas he placed flat on the bottom of the retainer The foot is trcited 
m a similar fashion For the treatment of the hand and wri t, if tho 
fingers are flexible wo use a Ucliiuc imilar to tlic nboto, except that 
tho patient holds the autoeondcnsation bmdie in the hand instead of 
inmieTSing it in the saline 

Vnother technic in general u c is tho zone or cuff method for 
trcatmint of tho extremities For m«taiicc in treating tho elbow one 
electrode cncuelcs the upper inn the other tho forearm It is believed 
that mf«t of the current is pa ctl along the mu clcs, tendons and sub- 
cutaneous ti Sue and tliat coniparativclv little is obtained in the joint 
it'plf It is true that this skin or zone effect is diminished if the dec 
trades arc widdv separated or heavier enmuts used but, if it is the 
rlliow or the kiicc that is affected thi through and through technic 
fir t dc crilicd «eonis more efficient lor the sharp localizition of heat 
riot- to the surf ice as, for instance m the gums following dental 
tnuini i or over the tcmjieromaxillary region I leaner \ olkmar of a h 
iiigton has su,^stcd placing the pifient on the autocondensjtion cii hion 
The operator holding an electrode in one hind makes quick contact 
With tho whole hand, then using the fingers as rheostats concentrates 
the Iieit Kniath the tip of one finger \\c have modified this method 
h\ placing the operator «eate«l on another autoeonden atioii pid giving 
more fn-cdoni m the application of tbe treatment. A knowlodcc of the 
lhv«ies mcolvol and thi therapeutic prollem at hand will enable one to 
still further inodifv the technic along rational hues 

Antocondensation — Tins technic of general diathermy is in common 
use The patient IS c ited or lies pron<^“the latter prcferred-”on tho 
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autocondensation mattress or pad This cushion is attached to one 
d’Arsonval terminal and the steel cjlinder electrode, attached to the other 
terminal, is held firmly m both hands From COO to 800 milliamperes are 
given for tvehe to thirty minutes 
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Precautions — There may be improper contact between electrode and 
shin 

The current concentration may be too great, as when there is a near 
approach of two plates at some point 

Because of local anesthesia the patient may he unaware of a degref 
of heat approaching pain 

The tissue vascularitj or visomotor mechanism may be subnormal 
as in bC'irs ind arteriosclerosis 

Contra indications — These arc \ery few in number and include 
Inflammatory conditions associated with walled m pus 
Conditions where there is danger of instituting hemorrhage such as pul 
monar\ tuberculosis with caiitj formation and gastno or duodenal ulcers 
Phlebitis usuallj classid as a contra indication, has been distinctly 
helped by diathermy in several recent cases with no untoward results 

SURGICAL DIATHERMY 

Definition — Surgical diathermy is the destruction of tissues by raising 
and localizing heat within them to the point of coagulation or desiccation 
It has also been termed diathermic cauterization, but differs from other 
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typos of cauterization in that the heat is generated in the tissues instead 
of being convejefl to them bj conduction It differs also from chemical 
gakanic cauterization, ivhich is caused by the concentration of cau tic 
ions at the poles 

The chief adiantages of surgical diathermy oier other operative pro- 
cedures are 

1 Certain tumors otherwise inoperable may be removed 

2 This procedure is practicalh without bomorthnge making it of 
special value in conditions such as cancer of the tongue 

3 Danger of spreading metastases is much less than with the use 
of the knife, becau«e the bloodvessels and lymphatics are sealed m the 
procedure 

4 The field of operation is sterilized b\ the heat developed 

5 Surgical shock is in many cases less 

C The operation is rapid and often not difficult 

7 I ostopcrative adhe«iona arc seldom formed 

Among the chef disadiartlagei of this procedure may be mentioned 

1 The operator cannot bare important structures such as nerves, 
arteries and ycina as lie does in blunt dissection 

** biormal tissue is do«troye<! along with the malignant tissue m tho 
samo aiea 

3 The danger of causing hemorrhage when performing surgical 
diathermy near largo vessels is obvious 

4 The Iiabilitv to form keloids, m operations where largo areas of 
skin are involved, is great 

Q The tissues iniut be easily accessible 

0 Patients who are evtrtnitly weak do not stand this procedure 
well 

Technic — We are largely indebted to William L, Clark of Phila 
dclphia for tho development of iho technic of desiccation A general 
anesthetic is usiiallj required Tlie indifferent electrode usually a large 
flexible composition metal plate is will lathered and applied with the 
same caro as in ineilical diathermy Om must bo sure m a prolonged 
optmtion, to keep plenty of «oap under this cleetrodo After the opera 
tiou IS complifed the patients kin is driol and powdered The octivo 
electrode consists of an iiisulatcsl handle with metal center to whicli 
needles or a group of short needle* knives buttons and various other 
attachments can be fastened 

^Vhon the apparatus and clectrwlea are in readmes the current i 
turned on and the knifi. or button is pressed firmU into the tissue to 
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be destrojed From 1,000 to 2,000 milliampcres of current are n-cd 
At first, bubbles of ste^rm and ^as are {,ivon off and, in the very short 
time it tabes the tissue to coagulate, usually a few seeonds, sparks mil 
jump from the electrode to the surrounding tissues, at which point the 
current should be instantly turned off Intense contnction of mu«cles 
niid undue stimiilition of surrounding ner»es occur, if the treatment is 
prolonged W hen the current is turned off after the appearance of tV 
bubbles, the tissue is coagulatesl The tissues are coagulated to a depth 
roughh equal to the diameter of the electrode and in cross-scction about 
lialf its diameter bo\ond the edge of the electrode When the needhs 
are used, the depth of coagulation is much greater, but not as great in the 
cross section The less lascular the tissue, the more qmcUj will the 
coagulation occur When large masses arc to be coigulatcd, it is neccs 
sary to prevent too sudden diyiHe bj dropping silt solution constanth 
along the electrodes 

It is believed that this procedure is of sufficient value to justify the 
addition of this apparatus to the equipment of every modem operating 
room 


UNIPOLAR HIGH FREQUENCY CURRENTS 

Tesla and Oudm Currents-— One of these two types of simple mono- 
polar hijjh frequenev currents i« generally combined with diathermv m 
a single apparatus The general physics of the current is somewhat the 
bsme The Tesla transformer consists of a 8econd'ir\ coil wound around 
the solenoid for the purpose of raising the tension of the current The 
Oudin resonator is made of a toil wound vcrticallv on a solid ba e Coil| 
on the resonator acting as the primary high frequency solenoid, and 
the remaining coil by resonance, thus arranged greatly incrca e the volt 
Condensers in these tvpes of current may be of the plate tvpe 
de cnbed under diathermy, or Levden jars The former has b-cn 
described 

Leyden jars are containers nearly filled with, sahne They arc 
made of glass, lined inside and out with metal which becomes the arnia 
tures, the glass acting as the dielectric The inner side is connected to 
a rod or chain, the outer grounded The inner coat is charged by tlu® 
hi-,h tension coil producing a charge of the opposite sine in the outer 
coat A metal conductor from the outer ertat near the rod to the inner 
coat forms a spark gap and discharges the jar In the common Oudm 
resonator, the voltage of the current can be raised sufficiently to produce 
a strong violet brush discharge, m glass vacuum or non vacuum con 
denser electrodes 

Vacuum Electrodes — ^Vacuum electrodes are known as condenser 
electrodes Tiie current earned to them by a cable charges the vacuum 
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ami inner surface of the electrode and a corrcbpondino cliai^ is induced 
in the outer surface of tho glass The current induces a violet-colored 
fluorescence ^vithm the \aeuMiii When brought in close contact with 
the skin the electrodes gi\c a brush dii>ehargc of slightlj warm and 
stinging character If thej aic kept in contact with the skin and movcil 
rapidh, the skin becomes warm ind hvpctcmic \acuum electrodes 
of thin glass, of various sizes and diapes tor surface and cavitj work 
and shaped to a common msnlatcd handle, arc supplied the manu 
ficturers of the various machines The c electrodes tend gradualh to 
luse their a leuiim and to Ucoinf less and h«s efficient, but are fiirlv 
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inc'ipensitc to replenish Tlir\ hi'« been known to ccplodc and break 
in flue particles during treatments 

1 dward C Titn« of New \ork has been doing onic valuable work 


"ith flectrmlcs fillwl with helmni pis Tins work seems to indicate 
thit an electrode of hi^Ii efliciencs and dnribilite niaj in time be pro- 
duced ni (piaiitits and form i siliiable addition to our apparatus 

A noniacunm sihcrlmed and insulated handle electrode has been 


proiliicc'l of a much lugLer efluiines than the common vacuum {^pe 
Tins proliicf is on the market m «trj form and larirti It is still 
*hglitK hort of tructural perfection tindin^ to ovidizo after a certain 
sniount of usi Ihit all things considered I l«lie\e it to be the most 
'flu lent «k“etro<le now at hand 


Physiological Effects- — Ijocilh i countcrirntunt effect upon the skm 
produced winch h giX'atest st the edges of the inoeing surface elec 
*>^le and inert i« al he the widening of the spark gap Heat is produced 



318 


ELEOTKOTHLR^Pl 


in tho tissues immechntoly tcneath the electrode ond to a variable depth, 
depending upon the strength of the current This combined effect 
8timu]atcs greitlj skin ceJ} metabolism and (he activity of the skin glands 
The general effect is due to the fact that the bod^ is completely charged 
and dischaigcd %\ith each oscillation of the current, as pro\ed bj a 
spark jump to i second person, if near contact is made This iffect 
13 similar to, but slighter in amount than, the systemic effect of diathermy, 
that IS, there is a lery slight uarmingof the body, a rclatation of ten 
Sion and a general stimulation to all cell metabolism It is not, as a 
rule, used for this gcneril effect hut only in local licit production, the 
stimulition of the skin ind closely underlying tissue being the usual 
indicition for its use Ihc two t^pcs of current differ but little in 
their effects 

Technic — The spark gap and rheostat are started at zero See that 
ill connections are tight, the electrode firmly attached the skin dry 
and pouclered In nenons patients appU the electrode before openiUp 
the apirk gap ono notch In addition, the first time the patient is treated 
jt )s uell to let him first try the current on the pilni of the land, before 
ipphing it clstwherc The reason for using powder is to take up the 
amount of pcrspintion de\ eloped and to enable the electrode to slide easih 
over the skin Afost cnblc« when new, can be hold to the handle of the 
electrode in the gnsp of the operator When the insulation is worn, as 
often is the cd*>o tliev slioiild be held free from the patient’s body and 
close to the handle of the electrode hv a loop of bandage, handkerchief 
or towel 

It is annoving to the patient to have the cable brushing tiio skin, 
but, even though the insulation is poor, he will receive no spark from 
the cable while the electrode is in contact v.'ith his skin AMien the 
electrode is being applied or removed, he may receive a hot spark fmm 
some part of the cable touching the skin, producing a burn The elfC- 
trodes should be cleaned with warm water after each treatment, 
careful m the non vacuum type not to get water into the electrode throug 
tho opening for the metal loop on top IV ith the skm powdered and t c 
electrode in place, the spark gap and rheostat aro gradunlh increase 
to the desired strength of the current , 

In general this current is useful in producing hvperemia throug 
its thermal effect in the neck, the joints of the hand and foot and ot er 
superficial tissues, where diatJiermv electrodes are difficult to apply 
IS useful, as stated for stimulation of tho skm glands and, to a shg 
degree, for general stimulation along the spine In the latter ca«c ^ 
wide spark gap and low rheostat is used If the current is on be ori. 
tilt- electrode is applied to the skin it should bo applied very qni 
kept in fairly rapid motion, the excursions of which must be great enoUo ‘ 
confinuallv to cover an entire new surface of skin, otherwise some o 
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tie electrode i3 in con tant contact mth the same area of the skin, re ult 
mgm overstimnlation Ihe electrode mav be removed qnicklv with the 
full current on. It is not iicco« ar\ as is the case with diathermv, 
gradnalli to work the cum nt down before di-continiiinj: the treatment 

The subject of high frequenev should not be di mi ed without a 
word rtgarding the mall tov machines with which the countrv is flooded. 
Efficacy m the treatment of almost even ill the flc«h is heir to is claimed 
for them If potent as claimed the\ would be dangerous in the hands 
of the laitv Thpre can he no question that thev hare the danger of other 
«iiiiilar procedures that of delay m proper diaguo is and treatment of 
conditions where such delai mav be erious or fatal to the patient This 
cheap type of apparatus has onh a low frequency of oscillation, no 
T^nance or quality of current The current it produces resjmbles the 
nch smooth powerful current of a well made machine in the same wav 
that the tone of one cheap flddlc re embics the combined strings of 
the symphony orche Ira It is a afe rule iii electrotherapeutic prac- 
tice, as el ewhere, that the bc't work can only be done with the best tools 

STATIC ELECTSICmr 

Definition. — Static is a form of electricity of extremely high voltage 
and low amperage It is developed bv friction is bard to insulate and 
has distinct polantr 

Uses — Static was cla tified under the mechanical currents Bv means 
of it we are able to produce mild and superficial or deep and powerful 
contraptions of mo cle ti ue which is to some extent hared m by other 
types of cells «o that it has been nt times called cellnlar ma age Bv 
means of no other currents or combinations of current* nor by the u«e 
of any other type of physiotherapy can like effects be produced to the 
nmc degree In routine office practice there are a number of di advan 
tsges in the n e of this current among them are 

1 The expense of a well made and tardy type of machine 

2 The amount of room es cntial to its proper u e 

3 The awe and dread which the ize and power of the apparatus 
provokes m the uninstructed id this really most safe of all currents. 

4 The exploitation of the undoubted psychological effect of this cur 
tent by tho«e who do not understand il or its legitimate \i«e3 

History — We are indebted to the late William J ilorton, who first 
tiicd static about IS'-O and more recently to William Benham Snow 
Frederick DeKraft and ilajor Chns M Samp«on of this country and 
^ J Turrell of England for the further introduction and standardixa 
tion of static electricity m therapentiL practice 
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m the tissues immediately beneath the electrode and to a variable depth, 
depending upon the strength of the current This combined effect 
stimulates greatly sUn-cell metabolism and the activity of the «kin gland« 
The general effect is due to the fact that the body is completely charged 
and di'char^ed with each oscillation of the current, as proved by a 
spark jump to a second person, if near contact is made This effect 
IS similar to, but slighter m amount than, the 8\8temic effect of diathermy, 
that is, there is a lerj slight warming of the body, a relaxation of ten 
Sion and a general stimulation to all «11 metabolism It is not, as a 
rule, used for this general effect but onlv in local heat production, the 
stimulation of the «kin and closely underlying tissue being the usual 
indication for its u^e The two t\'poa of current differ but little m 
their effect*’ 

Technic — The spark gap and rheostat are started at zero See that 
all connections are tight, the electrode firmly attached the skin dry 
and powdered In nenous patients appU the electrode before openino 
the spark gap on© notch In addition, the first time the patient is treated 
it IS well to let him first tr\ the current on the palm of (he hand, before 
applviHg It elsewhere The reason for using powder is to take up the 
amount of perspiration developed and to enable the electrode to slide easily 
over the skin ilost cible« when new, can be held to the handle of the 
electrode m the grasp of the operator When the insulation is worn, as 
often is the case they should be held free from the patient’s body and 
close to the handle of the electrode by a loop of bandage, handkerchief 
or towel 

It is annoMng to the patient to have the cable brushing the skm, 
but, even though the insulation is poor, hi. will receive no spark from 
the cable while the electrode is m contact with his ’km iVben the 
electrode is being applied or removed, he may receive a hot spark from 
some part of the cable touching the skm producing a burn The elec- 
trodes should be cleaned with warm water after each treatment being 
careful m the non vacuum type not to get water into the electrode through 
the opening for the metal loop on top "With the skin powdered and the 
electrode m place, the spark gap and rheostat are gradually increased 
to the desired strength of the current 

In general this current is u eful m producing hyperemia through 
its thermal effect in the neti. the joints of the hand and foot and other 
superficial tissues, where diathermv electrodes are difficult to apply 
IS useful as stated, for stimulation of the skin glands and, to a slight 
decree, for general stimulation along the spine In the latter case a 
wide spark gap and low rheostat is used If the current is on before 
the electrode is applied to the skm, it should be applied very quickly 
kept m fairly rapid motion, the excursions of which must be great enough 
continually to cover an entire new surface of skm, otherwise some of 
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damp weather, ice and salt maj be used to condense wbat moisture has 
gotten into the machine It is advisable on drj, sunny days to take 
off the ends of the case and admit fresh dry air A yardstick wrapped 
in cloth and dampened with banam oil will clean and remove all moisture 
from the plates After several applications, however, a film may form 
on them which requires removing b\ scraping Each day the rods and 
terminal balls should bo gone over with hot fiannel cloths keeping them 
bright and dry 

Charging — Place the charger chain on the opposite terminal after 
the ground wire has been removed Turn down the charger rod sep- 
tate the mall terminals ahuiit half or three-quarters of an inch and 
turn the charger handle rapidly After several minutes of spark dis 
charge across the terminals turn on the motor If the spark discharge 
keeps np after charging rod and chain have been removed and continues 
when the terminals are eparated two or three inches, the machine is 
properly charged It may be necessary to repeat this procedure several 
times If still unsuccessful attention must be given to changing the atr 
inside the case or cleaning the plates 

Polanty — Static is another type of current in which the polarity ef 
fects are distinct and of great importance There are three convenient 
tests for polantv 

With a spark gap of about three-quarters of an inch it will be 
noted thst ono end of the stream of sparks appears light m color, this 
denotes the posiUie pole 

liVhen the terminal distance is increased to three or four inches, this 
light color appears at the negatne terminal 

Perhaps the most reliable test is to separate the terminals some four 
inches run the machine at full speed and approach the terminal with 
one end of a dry wooden stick The most convenient rod to use is one 
from one foot and a half to two feet in length The stream of sparks at 
the posifue pole will follow the movements of the end of the stick at 
the negative pole it will not Tho differential polarity effects will be 
stated in a description of the separate tvpes of current 

It must be kept m mind that the polirity may become reversed 
While this most often happens when the machine requires recharging it 
will occasionally happen from dampness without apparent complete loss 
of charge Jfo static treatment should ever be given without the operator a 
certain knowledge as to its polarity at tbat time 

Physics and Physiological Effects — The best types of apparatus de- 
velop a voltage ranging from 100 000 to 800 000 and an amperage of 
from to 2 milliamperes This evtremcly high potential and minute 
volume of current is not approached in any other type of electricity 
As stated the main effect is that of tissue contraction not alone confined 
to muscles The current w diffused easilv rapidly and completely 
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Apparatus — The two pnncipnl types of static machines built in tins 
country are, in the opinion eyen of fortipn worhers, superior to any made 
abroad Thc^ consist of tno sepnrate compartments, jn the «ii:aller of 
which tiro revolving gli^s charger plates with brass brush collectors are 
placed, turned either by band or motor In the larger section are a 
cones of glass or fiber plates arranged in pairs and reiolvcd practieallv 
always bv motor poiver The sire, mimbor ot purs and po< ible «pecd 
of the plates, all are determining factors in the efficiency of the apparatus 
The t^pe of machine having been ebo en, the next thing to cou^idir 
IS its location The st itic machine should be placed, if jicssible, in a 
room bv it«elf and in any event, at as ^rcit a distance ns po sible from 
the walls and other apparatus A point emphasized by Sampson is tbe 
proper grounding of the miehinc He stitcs tint a ground wire should 
be suspended at least three feet above and one or two feet m front of 
tbe machine and should not come nearer than this di«tance to it In 
this way leakage is reducoil to minimum Connection from the ground 
to the machine mav be made by using a piece of heavy copper wire three 
or four feet long with a fievible chain and hook at the lower eud for 
attachment to tbe proper pole of the apparatus It must bo so arranged 
as not to swing do e to the other polo of the machine or to the patient 
on the platform The other end of the ground wire may be counccteJ 
to a radiator or water pipe or to a copper rod driven into tlie ground 
Both the end of the wire and the object around which it is twisted should 
be fre«hened with emery dotb and the connection made tight by several 
turns or bv soldering Loo&c connections quicklv oxidize, offering in 
creased resistance to the grounding of the curnut and interfering ^ith 
the efficiency of the apparatus The ground wire should never be attached 
to the frame of the machine nor laid on the floor beneath it, as m that 
way <;enous leaks of current are apt to occur 

An insulated platform of wood with glass legs should bo provided 
"While any wooden chair may be used, it is most convenient to have one 
of the adjustable reclining type made entirely of rattan m which no 
steel or other material is used A second grounding must be made by a 
flexible chain which will reach to the treatment platform from as nearlv 
as po‘*sible the opposite direction from the machine 

Care of Apparatus — The inside of the cise mu t bo kept as nead^ 
damp-proof as possible by tightly fastening in each section of it 
addition it is neeessan to keep drying material inside of both charger 
and plate sections ■^^e use for this purpose wooden lxixe«, lined and 
covered with unbleached muslin and filled about half full of dry lump 
lime The covering prevents the lime powder from being distribute 
throu'^h the machine "When this lime has absorbed moisture and has 
swoHi^ to the size of the box, it should be refilled TurrelJ uses for this 
purpo e shallow basins partly filled wuth sulphuric acid In particularly 
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Morton Wave — The wave ciirrcnt has been termed lonit., molecular 
and mass ma 33^,6 It is dependent for its effects upon the icry power 
fu! and evtremch penetrating vibrations produced This perhaps most 
valuable of static modalities was first de cnbed by "Morton in 1890 
It IS a decongestor of tissue removing and tn some eatent, breaking up 
exudate not jet firmlj organized For decp-tissue drainage no form 
of massage or contriction prndiucd bj other currents can approach its 
eiEciency 

2 reatment Technic — The negative pole is grounded, and the electrode 
ronntcted to the pitient is attached to the positive pole The wave maj 
bo given with or without the use of Levden jars In commencing, the 
treatment should b« moderate and the spirk gap quite short The bc’t 
electrodes for general use ire the composition metal twenty two gage 
rccommcndnl for diathermy A number of these niav be cut m vary 
mg sizes and shapes using a clip to attach them to the wire or inserting 
a hook through a hole made m the longer turned back end of the metal 
A broad U shaped clectro<le to cvcludc the patella is convenient for 
applications over the knee One electrode may be lit from the middle 
of one end and overlapped to fit the point of the "houlder It la not 
neco sarv to obtain the perfect contact requirecl m diathcrmv, altlioueh 
a reasonably good contact and the u c of warm soap latber makes the 
treatment more comfortable for the patient Merton wave is never applied 
over bony prominences 

The phjsiological effect of the current is modified bv a number of 
factors The best rate of «patk jump oiid con equent tissue contractions 
IS three to four per second This rate is maintained when the spark 
gap 18 gradually leiigthenetl bv steadilv increasing the speed of the plate 
revolutions It is customary to hnd m treatments of tender areas that 
the patients tolerance gradually increases so that a wider spark gap 
with deepened effect can slowly be obtained without increasing dis 
comfort 

The local effect produced is proportionate to the width of the spark 
gap and inversely as the size of the electrode A good insulation of 
the platform is e sential lo the eeunng of a good result The length 
of the treatment varies from ten to twentv minutes It is unwise to use 
the wave current in an attempt to break down organized evudatc, such 
as that following a muscle bruise unless it has been preceaed by diathermv 
Eicudates near the smaller joints and in tendon heaths are better 
reached by means of the static spaife Such organs as the liver, spleen 
and pro tate mav bo easily and efficiently treated with the wave current 

Sparks — The sparks are appbed to patients bv the direct and indirect 
method The direct method is not as efficient is more stinging and 
painful and used only to reach deep-seated lesions The platform is con 
nected to the negative pole the positive side grounded The ball elec- 
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throughout +Ec entire bodv nnd through the nir niid other relitirely poor 
conductors This diilusion 13 dependent upon the second main qualitv 
of the current iiameh, its tremendous voltage or potentnl ami is shown 
bj the raising on end of the hair, and in many otlicr ways Ihis raising 
of the hair is due to the fact that, the hair being charged with the same 
polarity as the rest of the body, its free end is repelled by this like 
charge In the contraction of muscle tissue it is not neccssnrv to pay any 
attention to the motor point as the perfect diffusion nnd high potential 
affect the entire muscle and easily pnwliice a good contraction I hive 
spoken in other sections of the often neglected but important point of 
reassuring the pitient capccnllv when, for the first time, an electrical 
current is applied to him There is no tijie of current in which it 
is so essential to perform this dnU ns it is in the case of those denied 
from the static machine To carelessly inform a patient that he is about 
to receive some half million volts of cleetricita, without explaining the 
fpccdom from danger which the minute amperage of static assun*, » to 
be unfair to him Absolutely no ill effect, other than an unpleasmt 
sharp minute blow from a spark, can be obtained from this apparatus 
The apark is a cold one The hand may be held between the terminals 
with impunitv Jfatclics ciimot be ignited in the pathway of the spark 
Again, I repeat, it la the safest of all electrical modalities u«ed m medicine 

When giving aparks, I often explain to the patients that it has a 
slight stingiUo character, quite similar to snapping an elastic bind on 
the skin, with no bum or after pun It is often found that pam 
tenderness from previous tissue engorgement is so greatly rclietcd that 
patients request more sparks rather than fewer Xlie other tvpcs of 
static if properly guen, are not m the least unpleasant Some writers 
advise giving milder ta jws first, even though they may not ho as efficient, 
in order to accustom a neraous pitient to the apparatus before u«ing 
^pirks I have found this unnecessary and prefer to use very «hort 
indirect sparks gradually mcrcasing them to the required seventy This 
contractile effect is that of prictieilly all types of static modalities 
and their minor differences will be dcscnlud separately under eich tvpc 

All static modalities, raise blood pressure somowbnt and should he 
avoided in cases of marked hypertension Its emplovmcnt m low gvstohe 
pressure and associated conditions is distinctly indicated 

The patient should remove nil steel which touches the skin Garter 
clasps, hairpms and steel ribbed corsets should not ho worn 
operator and patient should lay aside their witches during treatments 

HonAUTiss 

The different types of current derived from a static machine include 
wave, sparks, effluvo, induced, and simple charge 
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sprains without rupture of ligaments, are improved with astonishing 
rapidit\ A certain general toning up effect upon the general nervous 
<iv«tem follows i treatment of sparks along the spine 

EfQuve — The stitic cfflnve hn» h blue pencil or breeze, produces 
evtremclj mild 'ind more or less snperticiil contraction of tissue Its 
effect is distmcth sedatne when t,iien bj the ordinar\ method It may 
be made rather irritating when the electrode is applied clo«elv or through 
the clothing The ••ensition which the patient receives is that of a cool 
breeze striking the skin 

Treatment Technic — The terminals should be opened to their fullest 
ertent The positive aide is ^rounded The shepherd crook hold hi 
the patient or placed on the plitfoim is connected to the negative pole 
Quite a variety of electrodes hive been used in giving this form of treit 
ment The DeKraft pencil is to be preferred for all general use It 
consists of a fiber cjlmder hlled with asbestos, at one end of which is 
a blunt brass point and at the other s ring for connecting it with the 
second round chain TVillow or ash sticks hare also been used Where 
It is desned to diffuse the effect produced an ordinarj whisk broom mav 
be used as the electrode A loop of the second ground chain should be 
held in the grasp, while the electrcnle or the chain may be partly wrapped 
around the operator a bodv The point of the electrode is held at a vary 
tng distance from the skin, depending upon the amount of current, usuallv 
about three inches awa\ and moved rather rapidly by the flexion and exten 
Sion of the wrist 

Boudet of Pans found that the area of superficial skin effect was 
about one and one-half times tlie distance between the electrode and tho 
body Therefore it is concentrated by close approach The bluish 
color which appears between the point of the electrode and the skm is 
probably due to electrified dust particles which become fluorescent A 
crown piece with brass points on a stand may bo used to localize the effect 
on the head, and when given to women patients all combs and hairpins 
must he removed and the hair should be braided It should be placed 
quite a few inches from the top of the head The effluve current is 
especially useful in acute nerve pam to gently remove tissue congestion 
over bony prominences and in locations where wave and sparks are diffi 
cult to apph A tvpical example would he its use to promote absorption 
of the hemorrhage in a ca>e of black eve The use of it to promote the 
healing of wkers has been lecommeuded but this i3 better done by 
other means Headache and insomnia particularly when associated with 
low blood pressure are amenable to treatment by the static effluve 

Induced Current — This tvpe of current first described by Horton, 
IS also used to dram tissues It is applied by the bipolar method the 
patient being connected with the outer two coats of the Leyden jars 
the inner coatin^^s of which are connected to the terminals Its local 
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trode with handle is applied from the second ground chain for direct 
sparks 

Indirect Sparks — This is the method commonly used Its effects are 
much more sharply localized than with the wave current, but the effect 
of muscular and cellular contraction is much the same 

Treatment Technic —Snow connects the positive polo to a metal plate, 
some ten bj fourteen inches placed upon the platform, and grounds the 
negative Samp«on Turrell and others appl^ the shepherd crook from 
the negative pole to the platform with the positive not grounded In 
every case the spark is givtn from the ball and handle from the second 
ground chain The intensity of the “park raav be modified bj larying 
the speed of the machine, by opening up the main terminals or by draw 
ing off part of the current through the ojicrators foot, pliced close to 
the platform or resting on the edge of it The wider the spirk gap 
and the faster the machine is run, the longer and more powerful will 
the spark become The Look from the second growtul chain should U. 
attached to the ring on tlic handle just below the bill, and a loop oI 
the chain held in the operator’s hand If the grounding is good, ho will 
feel no effect from the current as applied to the patient , otherwise a 
light cramping of the wrut will bo felt, m which case the groundiug 
should be changed 

It 18 essential to deliver to the patient but one spark at a time 
A shower of sparks on one area is unduly painful Skill m accoui 
phshing this comes, of course with practice, but may quickly be attauicvl 
if the ball electrode is moved rather rapidly through a semicircle When 
this IS done, usually onlv a single spark will occur in that segment oi 
the movement closest to the patient’s skin One should pa«B by, rather 
than toward, the surface being treated A senes of running sparks 
may be given b> rapidly moving the electrode parallel to the surface of 
the patient’s body and at the proper distance from it Here the sparks 
on different parts of the surface are not particularlv painful Better to 
localize the spark, the loop shaped director, recommended by Snow, is 
most valuable In this case the semicircular movement may be described 
on the «houldcr of the director several inches fiom the patient’s bod^ 
and the effect is exactly the same 

It adds greatly to the comfort of the patient if the sparks are given 
m regular rhythm so that he is prepared for tho sliobt shock which tbev 
produce Again it should be emphasized that all organized tissue 
exudates should bt treated with some effictne form of he it liefore 
sparks Sparks are extremely unplca&ant over bon> prominences, and 
the\ should be aioided if possible The relief from pain experienced 
after application of sparks to congested tissue i« m a large measure 
that of the relief of pressure on nerve endings JIuscle spasm of ma>iy 
types, with its a sociated pain, is quickly relieved h\ sparks Joint 
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Haprt Eatox Stewart 
LIGHT THERAPY IN GENERAL 

History — The application of lijrlit m the treatment of disease is men 
tioned in the earliest medical writings extant It disappeared from me- 
dieval literature to reappear only shortlv before the beginning of the last 
centurj \inong the early writers the Ironch took a proioincnt part 
ibout the middle of the nineteenth century wc begin to find definite recom 
menilationg for the use of bunli^ht in tuberculosis, arthritis rickets and 
other conditions Toward the clo«t of the centurt Finsen and Eollier 
added much to our knowlod^c of heliofhcrap> Recenth, work of \iliie 
has been done by T Howard Plank of Chicago Fdgar "Mayer, of ‘'aranae 
Lake, Major Chris M Simpson of New "iork \ irp,il 0 Hinney of 
Wellsville New lork ^ J Pacini of Chicago and others In attempt 
iHg, to Simulate the healing power of the sun Finsen Arons and Cooper 
Hewitt did \aliialle research work 

Physics — It is extreineJc difficult to diiide phitotheripv into con 
lenient sections since unlight ridiant light and to some extent ultra 
violet light oierlap in both phisica and philological effects A brief 
consideration, however, of the entire ran^,c of light iibrations will form 
i foundation upon which a short diocussion of these indii idual differences 
may be based 

There arc light vibrations, innsible to the eio but potent in their 
phisical effects at both ends of the spectrum Below the visible light rais 
arc the lurtzian waves of extreme length up to scicral hundred feet with 
slow vibration rate These arc the agencies concerned in wireless trans 
mission Next we come to the infra red or burning rays which range from 
000 down to 800 millimicrons m length and are quite penetrating and 
heating in their effects The visible spectrum rangin^ through red orange 
yellow green blue indigo and violet colar extends from alout 800 down 
to 400 millimicrons Next we enter the field of ultraviolet radiations 
Those contained in unfiltercd snnL^t extend down to about 300 milh 

327 



32G ELECTROTHFRAPY 

effect IS tint of the static md it Lis a someTvhat general tonic effect 
It n easih applied to ti\o parts at once such as the two knees or bilitcral 
muscle croups The ordimrj galvanic or high frequenc} electrodes mav 
he used The termiinls bung first elo«ed, and liter opened to the re- 
quired distance, the patient receives wiudiroctioml condenser discharges 
It IS not rcilh a tipe of high frequency current, as has often been 
suppo ed 

The Simple Charge — The u'se of the sime machine “set” and technic 
as for effluro hut without drawing off of the c irrent through the 
second ground tlnm, produces this tijic of current The pitient, there- 
fore, becomes highlj charged, the ciirn-iit IciMiig his hoch by diffusion 
through the air This current is used to promote sleep and to raise 
blood pre-isure and for mild general tonic offtcts 

The writer is aw-ire of the supposed difficulties in the u>e of static 
electricity and that it has been liard to obtun simple concrete directions 
18 to Its u«e Re Ins altompteil to snppN these The beginner in the 
use of static electncitj will verj quickly overcome his diffidence in 
handling the michuie and bocomo impressed with the results he is able 
to attain in properly selected ca cs 
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but merely tougbens the shm, and that the greater therapeutic results ob- 
tained in nil irradiation of tho e who tan ire due largeh to the increased 
absorption they possess to the hcht rajs light penetrates easily to an 
inch and an eighth, some to an inch and n quarter, but in none of his 
mann experiments did anv lij.ht penetrate an inch and a half of human 
tissue lie calls attention to the fact that this degree of penetration is 
sufficient to reach the surfaces of the smaller joints, to pass through n 
thin abdominal wall, and that it will eertamlv reach sinuses, the middle 
ear, some of the mastoid cells and other locations where clinicalh light 
has proved to be therapeutiealK effective 

Absorption — ^There can lx* no question that ultraviolet ravs whether 
obtained from direct sunlight or quartz lamps, are absorbed bv the blood 
stream and set up photochemical reactions throughout the bodj which 
have rather marked effects The ensitiration of cell protoplasm induced 
bj the action of light vibrations on cert no cells undoubtedly accounts 
for the lethal effect produced on bactena Sampson was able to affect a 
screened photographic film applied to one portion of the bod\ after the 
exposure of another part to ultraviolet light "Manv general effects re- 
sulting from exposure to the longer wave-lengths, tjpified bj the red 
ravs are merelj those of heating tho blood stream although an increase 
m certain blood elements has been thought bv somt investigators to be 
present Similar increases id tho r<d and white cell count, however have 
been found at high altitudes without exposure to the sun also after 
irradiation with sunlight or artificial light through glass in which tho 
ultraviolet ravs were entirelv lacking like increases have been reported 
Much work remains to he done before the exact effect of light on the cir 
ciilation IS made clear in detail 

Pigmentation — ^This is to a certiin extent a protective phenomenon 
on the part of the bodv evoked bv all light but most intensely proved hj 
the action of ultraviolet light on tho skm The nature and etiology of 
tho process is not vet well understood 

Miitli those few general consider itions wc will tuni to the various tjpes 
of light administration to the body and consider more in detail their dif 
ferential effects 


HELIOTHERAPY 

Sunlight contains a small percentage of red rays some 80 per cent 
vellow and green per cent blue and a small and quite variable pen-ent 
sge of ultraviolet The ultraviolet rays are easilj destroved or made 
ineffective bv moisture dust and organic matter m the air They are 
J^eatest in amount in the noonday snnligfat Thev v ary with the season of 
the year and in general come through m richer amounts m high clear 
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microns and the shorter wavelengths derued from mercurj quartz lamps 
range down to about 100 Bejond that lies a field of vibrations as ^et 
unexplored and unlnonn, then the alpha, beta and j,amma emanations 
from radium and, finally, tbo X ra^ There is throughout this entire scale 
a steadj decreaso in wave length and i corresponding increase of rapiditi 
of wave aihration rate It ma^, m general, bo stated that the Hertzian 
waves are the most penetrating, X ra^ and radium next, then iisible light 
and, least of all, ultraviolet With the exception that most experiments 
on ultraviolet penetration are based upon vascular red tissue, recent ex 
periments are modifying onr idea of the apparently slight degree of 
penetrability xxith which they have been credited Ifany points in the 
physical effects of light are extremely invoUcd ind the writer it. only 
attempting to describe the mam effects in the simplest possible form. 

Penetrability — Several investigators have claimed that red raxs 
penetrate quite deeply into living tissue Yellow and blue rays penetrate 
somewhat less and ultrayiolet ordinarily do not go far beyond the super 
ficial layers of the skin Kinnev and Shamberg hxyo been able to effect 
photographic plates through the hand and through the cheek with ordi 
nary incandescent light By far the most painstaking and accurate ex 
periments m the penetration of light Inxe been done by Virgil 0 Ixinncy 
and a thorough uiidcrotauding of tins subject is hardly possible without 
examining, at some length his results He built a lightproof box and 
with the use of carbonized putty was able while using it, both with the 
photographic film and the fiuoroscope, to exclude completely all light not 
coming through the part under examimtion In using the body of a 
fish he found the usually believed order of penetration, greVost with red 
rays and least with ultraviolet, to be reversed viid he concluded that thtro 
would be a uniform increase in pcnetrabihtv from the red mvs clear 
through to the X ray increasing m proportion to the rapidity of vibn 
tion, except that the blood acts os a red filter screen espeuxllv to hxndi 
cap the ultraviolet band The conclusion his been confirmed by demon 
strating the penetration of the ultraviolet rays with compression of the 
tissues, thus creating an anemic arei m front of them Light does not 
penetrate directly in proportion to tlic cxndle power, ilthough with the 
more powerful lights it is somewhat greater in degree thin with weak 
lights Natural sunlight gixes a greater amount of penetration than an’ 
artificial rays, except radium and X ray Of unusual interest arc the 
results bo obtained in the relative penetration of light through three hinda 
from blond, brunette and negro which calipered to exactlv the same 
thickness In both fluoroscopic and photographic tests the penetration was 
greatest in the negro less in the bnmetto and least in the blond individual 
The human retina can detect li^t ravs coming through which do not 
fog any photographic plates at present obtiinnblc He concludes that 
pigmentation is not a protective mechanism against liglit penetration, 
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much more than the light or auburn Upc The initial exposure is roughlj 
four to ten times that of quartz light and should \arv from tuehc to 
thirty minutes with file to ten minutes dailj increment m tho e patients 
whose tolerance is built up ripidl> hi training Another method of get 
ting the patient accustomed to the treatment is to zone the bodv Expose 
tho leg, then leg and thigh then the hips, and so on until the entire 
body, front and back, has been exposed Maximum time may be extended 
to several hours with those who tan readily K cool sponge bath and 
brisk rubdown with a rough towel should follow all genrral treatments 
(for further details see article hv Prvoi ) 

Mirrors ma\ he u ed to concentrate the light effect m a shorter space 
of time Direct exposure of the chest is avoided where there is any fever 
Indications — Heliotherapv will ht found mo t valuable in those 
localities where the sun is shining a large pirt of the time and where its 
ravs are richest in ultraviolet IvUt It is indicated in practically all 
forms of tuberculosis with the exceptions noted above, m rickets, anemia 
and certain slow healing wound* Cc tun investigators found that good 
results were bein^ obtained in ladlv infected wounds in sections of South 
America, even in spite of lack of screening, ifayer calls attention to 
the part the air hath plavs m the healing process 

Oontra indications — There arc i number of conditions which either 
absolutely contra indicate solar irradiation or modify very materially the 
amount of dosagiOordinariJv given The«e conditions arc 
Active pulmonarv tuberculosis associated with fever 
Hemophilia and hemoptvsis 
\ alvular heart lesions of anv marked degree 
Marked general nervousconditDii 
Albuminuria to any considerable amount 

Skins extremely sensitive to light show a solar eczema or Hutchin 
son’s prungo 


RADIANT LIGHT 

Definition — Radiant li^bt consist* lar^tlv of the luminous rays from 
the arc, carbon tungsten or nitrogen filament limp This light ns gen 
crated by the electric current, contains some of the intra red rays and all 
of the wave-lengths of the spectrum Since the filament lamps are alwiva 
enclosed in glass bulbs we may assume that no ultraviolet rays pass 
through the glass and reach the patient The color of the glass has 
probablv but slight influence upon the therapeutic effect of the light 
The ravs transmitted through red glass are sli^tly more irritating and 
burning while those through blue glass are leas irritating and sli.,htlv 
analgesic This selective effec-t of color, however is greatly exagoCrafed in 
the claims made for certain lamps 
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mountain air li should fee constantly lepi tn j)iind that the shorter raijS 
unit not penetrate glait or the thinnest cotton or silK cloth 

Physiological Effects — As would lie exprcted, plnsiologic 1 e^ect^ 
■varj somewhat with the varMDg ultraviolet content in the sunlight. The 
local effect upon the skin. %‘\ne8 vntU the dosage Laroquete has clc'ih 
described the effect of the solir raja on the skin as follows When the 
mild m t\pe and of short duration, there is produced & niiU 
erjthema which disappears after the exposure If the duration is suffi 
cient, this priman enthema remains and is due to the effect of the heat 
rais, similar m effect to those from hot air or other thermal sources 
In longer and stronger exposures the cpidormis is affected hi the light 
nrs, espocialli b^ the more rapidli vibrating ultraviolet band, produc- 
ing slight capillm extravasation of blood under the skin and follovwd h\ 
pigmentation, varving witli the inttnsitv of the exposure Still longer 
exposure results m a real dermatitis of painful tv pc with exudation and 
exfoliation Prolonged exposure gives i tvpical first degree burn with 
necrosis of tho epithelium, congestion and dilatation of the bloodvessels, 
hemolvsia, edema and extravasation of blood pigment into the tissues He 
pelted exposures of moderitc duration, superimposing one burn on an 
other mav produce an accumulaUvc bum of considerable seventv or the 
«km may become pigmented and immune from further burning The 
general rvstenuo effects of properlv grided doses arc, os a rule, on inmav 
ing liemoglohm percontage The ervthrocvfes often show a steady in 
crease An immediate leiikopcnu is followed a leukocytosis ond 
gradual return to normal Xbere is a general increase in oil the assimila 
tivo and eliminative proccs'^ of the body ^ome of this general tnaic 
effect must, undoubtedh, be attributed to the associated fresh air which 
patients under this type of Ireitmcnt receive 

Technic — With properlv constructed wind breaks, patients mav bt 
treated through a large part of the year even m a climate is severe as 
New England, providing they become hardened to it during the milder 
months Special caution to prevent chilling is necessarv at first The 
head should be protected by a small screen The treatments, to be ef 
tic acious, require that practically the entire bodv be exposed to the direct 
rajs of the sun Leonard Woolsev Eicon, m his treatment of tuberculous 
ex service men, has devised an inexpensive arrangement easily budt on 
any hospital roof or porch It consists of two long cro«3 beams notched 
in pairs throughout their entire length to hold the handles of the ordinary 
armv litter with a circniar bead Xcreen of wiro covered with ordinary 
niu«lm which fits into the head beam The portability compactne s and 
cheapness of siieh an arrangement abonld allow for the treatment of manv 
patients at the same time, with the expenditure of verv little monev or 
effort The initial exposure and amount of daiK incrcrnent must depend 
upon the patient’s tolerance to the sun The dirk complcxioned tand 
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rajs, ultraviolet light as before stated not bring present Spasticity of 
superficial muscles may be greatlj relieved 

General Effects — These are due to the libciatvon of heat and mild 
stimulation of the sympathetic nervous sjstem increasing slightly all the 
metabolic processes of the bodv The relief of deep-seated pain has been 
repeatedly demonstrated clinicallv hut a •atisfactorj scientific explana 
tion of it has yet to ho evolved The claims made for the effect of lumi 
noils rays upon the blood count are varied and for the present must he 
discounted 

Apparatus — ^ wide vanelj ol radiant lijit ippintiis is at present 
on the market varving from small jwrtvble 100-candle pov,er Ivmpv with 
reflectors to 2,000-candle power lamps 
on adjustable stands For home use the 
smaller lamps are quite efficient but tor 
c'nen«ive clinic hospital or office prac- 
tice the larger lamps are to be pre- 
ferred There “ire also availabh a num 
her of tvpes of apparatus cootaming 
from two to sixteen small carbon bulb 
adjustable in various wavs, to place 
over a certain part of the bodv borne 
of them are well built with swit< bes con 
trolling a given num'er of lights but 
thev have been laigely superseded bv 
the use of the more powerful single 
bulbs It IS important that the lo- 
fiector should be o arranged that the 
light vvill be properly focused on the 
patient s skin a given distance from the 
lamp usually twelve to eighteen inches 
If this focal distance is maintained 
there is economv m the use of the lamp 
For general body treatment a large 
variety of bath cabinets have been man 
ufaetured both with and without leflectors and ventilation The number 
of lights in these cabinets vanes from forty to one hundred The re- 
flectors used should be so urranged that the rajs do not overlap There 
is probably no particular advantage in having such a cabinet ventilateil 
during treatment Tho'ie cabmets lu which the patient is placed in a 
horizontal position are to be preferred to other tvpes 

Carbon Arc Light — This tvpe of l»„ht is not glass covered and con 
^ins a certain proportion of ultraviolet ravs It has been developed bv 
Finsen in the Copenhagen Institute Flvm<» particles of carbon prevent 
the treatment of patients directlv under the light. Four telescopic tubes 
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Therapeutic Effect — There can be no question of the fact that lumi 
nous rays penetrate to a depth of nearly one and one-half inches through 

ordinary ti sue and 
some writers claim far 
greater penetrative 
poucr Vlmobt all of 
the radiant cuerjv is 
undoubtedly cliaii^ to 
heat in the ti«sue , anl 
this heat is liberated as 
deeply as th<» rays pene- 
trate Turrell tales 
that in clinical practice 
he detects little or no 
difference between the 
effects of radunt heat 
admiaisterid br h'’lit 
baths and the effect of 
the convective heat of 
the hot nr bath, or con 
ducted belt bv means of 
the direct application of 
other aub^tiaces to the 
skin He states thit the 
convenience of the cIc^ 
trie light ns a mode of 
application IS all that it 
h IS to commend it above 
the other methods h 
IS doubtful whether any otb«*r form of heat except diathermy penetrates 
actively va cular tissue to the depth of ndiant light The qualitative 
effect of light upon the ®km and gen^ory nerve endings is probably definite 
and greater in the case of the radiant energies Other writers, notablv 
Kinney and Snow, state that the effects produced upon metabolism cannot 
be explained on the basis of the heit production alone 

Local Effects — The e are mainlv the »Qtpn«e stimulation of the skin 
and skin glands consequent upon the marked degree of bvperemia m 
duced in the skin and subaitaneoiis tissue to the depth of the light ptn^ 
tration The analgesic effect of li^t *3 very marked and constitutes one 
of its main therapeutic indications. This effect too, is produced m 
portion to the amount of heat developed Its bactericidal effect, especially 
on anaerobes, is great though this effect is less marked than with ultra 
violet irradiation A slight loe^ pigmentation of the «kin follows re- 
peated exposure to radiant li^t and is probably due to the blue and violet 



Fig 1 — Bonv Radh-tt Liort BiTit CvBiMrr 



ULTP WIOLPT, QliARTZ OP \CTmc RATS 3 55 

in saving that, m general, radiant light is more effeetne and has none of 
(he disadvantages of manv of the forma of external heat application still 
so commonlj used 

Contra indications — There are no renl contra indications for the u e 
of radiant light except -where its prolonged use might delav the application 
of the properly indicated surgwal m«dic'il or other physiotherapeutic 
measures For this reason, if tor no other it belongs together with all 
other potent phvsical agencies, in the hands of the phibician 


ULTRAVIOLET QUARTZ OR ACTINIC RAYS 

Definition — Ultraviolet rays are the invisible light vibrations, be- 
tween 400 and 100 millinnerons in length 

History— In 1*^02 
Arons -was able to elec 
tnfy mcrcur-v vapor 
and produce a light en 
tirelv lacking m orange 
and red r'i%8 Some 
years later, Cooper 
Hewitt perfected siuh a 
lamp in i glass vacuum 
tube Heraeus I\.ro- 
taayer and Nagel 
Schmidt nere collective 
ly responsible for the 
perfection of the quartz 
burner and the employ 
ment of this lamp m 
therapeutics The per 
fection of the tungsten 
mercury burner and im 
proved methods of fus 
mg quartz making pos 
Bible applicators with 
various curves and 
angles and portable 
water-cooled lamps, are 
recent developments of ® — Mebci ki nhcsTEif Aircooled Ui.tbavioi.et 

great value Uame with rEcrirnat axo Local Applicctob 

Physics and Physiological Effects —Sunlight contains the longer 
u raviofet wave-lengths those down to about 00 millimicrons the thera 
peu 1 C effect of which has been already considered in connection with 
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are used to conre'V the hpht to patients around the lamp Its effect rather 
closelj resembles that of snnli^t Since the apparatus is ttpensive and 
cumhersomo, its use la decreasing and no further space will k taken up 
with the special technic in\ohed The writings of linger, Fmsen, Hess 
and others arc recommended to those who desire detailed knowled^ re- 
garding the use of this t\pe of limp 

Technic — The t^pe of lamp lelotted will uitunlU depend largely 
upon the indications presented The 1,500 or 2,000 candle-power sm le 
bulb has several ndiantages The patient ma^ shift his position, both as 
regards distance and direction, without the help of the operator ho sat 
isfactor 3 general elimmition, liOMtier, mav he secured with the u e of 
this t\pe The body cabinet bath alone will do this work properly The 
distance should he determined by the skin tolor mcc to the candle power 
used The time of the treatment depends not onlv on the indication 
but upon whether or not otlier tjpes of licat, such as paraffin bath, su> 
face high frequency or diathermy, arc. to be used in conjunction yiith 
radiant light Where the entire heat effect is to be derned from radiant 
light, from tyvent} to forty minutes is the rule, otbcryvisc, os short a 
time as ten minutes ma^ suffice In the body cabinet bath it is well fo 
keep the head constantlj coycred in a towel dampened with cold water 
and to terminate the treatment immediately yyben there is undue rise 
of temperature or pulse, or soon after profuse perspiration has dcyelopei 
Tyrehe to twentj minutes should constitute the. average treatment Some 
mild tome tjpe of hydrotherapy or a rest period is idvisable before (he 
patient is allowed to go outdoors 

Therapeutic Indications — Radiant lioht is useil as a preliminwy 
measure to ma sage and other forms of physiotherapy To relieve pam 
m a wide yanety of conditions it has no equal in efficieucj and ea c of 
application It is to ht preferred to (he old fashioned poultice oi if* 
modem prototype m cases of local infection, preceding incision or the 
application of ultrayiolet or X ray It is used to bring about surface 
hyperemia for greater systemic effect by absorbed ultrayiolet rty’, m pM<^ 
tically all general treatments from aircooled quartz lamps There area 
feyv indications of special value which should bo mentioned separately 
In acutely inflamed joints where other physiotherapeutic measures 
not be borne, radiant light may be used for hours for its analgesic effect 
In congestive pain in the middle ear or sinuses prolonged treatment by 
light has proved very efficacious In the relief of erythema solare, fro® 
prolonged «un or ultraviolet exposure it has piven good results 
following operative incision may be safely conveniently and to a very 
large extent relieyed, by prolonged and distant radiant bgbt application 
The general indications for the ise of ridiant light as given arc so manv, 
it 13 so easy and convenient to apply and «o therapeutically effective that 
it is certain to receive increasing attention and use I have no hesitation 
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in saying tliat, in general, radiant light is mote effectne and has none of 
the disadrantages of manv of the forms of exterml heat application still 
so commonly used 

Contra indications — There are no real contra indications for the use 
of ndiant light, except where its prolonged use might delay the application 
of the properly indicated mrgicil medicil or other physiotherapeutic 
measures Tor this reason, if for no other it belongs, together with all 
other potent physical agencies in the hands of the physician 

ULTRAVIOLET QUARTZ OR ACTINIC RAYS 

Definition — Ultraviolet rays an* the inviaible light vibrntions, be- 
tween 400 and 100 imllimicrons in length 

History — In IS'^S, 

Arons was able to elec 
tnfy mercury vapor 
anti produce a light eu 
tirely lacking in orange 
and red ravs Smie 
years later Cooper 
Hewitt perfected inch a 
lamp in a glass yaeiuim 
tube Heraeus Kro- 

mayor and h.agel 
chmidt were collective 
ly responsible for the 
perfection of the qmrtz 
burner and the employ 
ment of this limp in 
therapeutics The per 
fection of the tungsten 
mercury burner and im 
proved methods of fus 
ing quirtr, making pos 
sible applicators with 
various curves ind 
angles and portable 
water-cooled lamps are 
recent developments of 
great value 

Physics and Physiological Effects --Sunlight contains the longer 
ultraviolet wave-lengths those down to about 300 millimicrons the thcra 
P utic effect of which has been already considered in connection with 
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lieliotherapy The mercury vapor quartz light contains these longe? raj 3 
and, in addition, is nch in the shorter, more cbemicall} active wave- 
lengths, running down to about 190 millimicrons The still shorter 
iibration lengths are not vet a^allabIe for tlierapeutic purposes The pro- 
portion of ultraMofet rajs in the common tjpes of light have been tabu 
lated as follows 


TJlthatiolet Ha\s iv tire Common Types of Iight 
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P r Cent 
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r Cent 
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Pe Cent 
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Sunlight 
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7 

Carbon Arc Lamps 

S5 

10 

5 
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93 

6 
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Penetration — Ultraviolet rijs, even in pure qiialitv from an air 
cooled lamp, onl^ penetrate i very short distance, because of the red 
filter screen action of the hemoglobin before mentioned Under coa 
presaion from surface quartz applicators or other means, the depth of 
penetration is \ery much greater, probiblj one-half to one inch according 
to the completeness with which the tissue is made inemic It must be 
recalled that these actinic ra^s will not pass through ghss, paper, thin 
cloth or ointment but will pass quite readily through atenie water 
Variation — There are certain fundament'll differences between the 
quality of lights which emanife from the water-cooled and the air-cooled 
burners The radntions from the aircooled lamp are predominanth the 
longer ultraviolet wave-lengths The^ nre more penetrating, are absorbed 
m larger amounts and stimulate metnbolic processes 

From the w'lter cooled burner we get a largtr proportion of the short 
or far ultraviolet wavelengths It is this band that is most activeh 
germicidal The penetrative power of these wave-lengths is not as great 
and the^ are not as stimulating to metabolism 

With the use of either tjpe of lamp there are certain factors winch 
cause the expected result to vary 

The dust moisture and organic material in the air, which at tnne^ 
so markedlj reduce the ultraviolet content of sunlight mav ni 
manner effect to some extent the qnantitv of ultraviolet irradiation tbe 
patient receives from the lamps A more important factor is the vans 
tion in and the amount of electrical current A comparitively slight 
change m electrical strength may result lo rather wide variations m ultra 
violet output amounting at times to as much as 15 or 20 per cent 

Local Effects — These varj according to the make and tjpe of liiiip 
used, time, distance, and individual susceptibility of the skin to these ravs 
Ordinarily, no heat is felt and no perspiration induced The skin maj 




ULTRWIOLET, QUARTZ OR ACTINIC RAIS 337 

react all the waj from the fainteat ervtheina to a complete first degree 
bum The latter is, howe\er, the most severe local effect it is possible 
to obtain and is insignificant in compinson to o\erdo8age b^ X raj or 
radium applications 

In modfratelj seiere doses the follomng histological changesjin the 
skin have been found There is dilatation of^both the superficial and 
deep skin capillaries The epidermis msj toosen and blister The nuclei 
of the skin cells show division and the lamph spaces become dilated In 
mild doses there is onlv a modeiate dilatation of the capillaries The 
erjthema does not appear for several hours after the treitment thereby 
differing from the heat erjthema which appears iramcdiatch Pigmcnta 
tion of the skin usually begins on the second or third d iv is steadily in 
creased by repeated doses and protects the skin from further erjthema 
or blistering The eaact effect of the ravs ou cellular activitj is not 
definitely known The shorter wive-lengths are those which produce 
most marked changes in cell protoplasm This is cspccialh true of their 
effect on microorganisms ^vie found that tlie parameciiim when ex 
posed to suhlethal dosis of ultraviolet taas, became so sensitized to heat 
that thej were unable to withstand for a full minute n degree of tempera 
tur© which was optimum for controls H« concluded that death was 
due to beat coagulation after sensitization bj the light Other investigators 
have found cell protein to be less soluble and more eaailj precipitated 
after exposure to light rinaen confirmed the bactericidal action of a^mio 
rava in his work with lupus Bacteria have been killed at a depth of 
IVi millimeters and their virulence markedly diminished at a depth of 
4 millimeters The tubercle bacillus loses its staminj, properties verj 
quickly when exposed to ultraviolet ravs and is killed in a short time 

The skin dosage is roughly classified as stimulative (mild), regenera 
tive (medium) and destructive (severe) erjthema 

General Effects — It is extremely difficult to give a vlear-cut and con 
servative estimate of the general effects of ultraviolet light upon the body 
We are eager to ha\( our clinical results confirmed bj exact scientific 
demonstrations but unfortunately there is not as yet, entire unanimity of 
opinion among those who have investigated this subject It i« m gen 
eral, found that there is an increase vn the pcrcentas;® of hemoglobin 
and in the ervtbrocvte count a temporary drop in the number of white 
colls, followed bv a fairlv pcnnanciit increase and a building up of the 
resistant forces of thi body toward all tv jus of infection This is the 
usual result reported also in the clinical use of general ultraviolet treat 
ments 

There is often a relief from pain out of proportion to the minute 
amount of heat produced and to the possible countenrntant effect of the 
ervthoma resulting This may be due to a selective action on sensory 
nerve endings As a rule patients sleep better after properly sdected 
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heliotherapy The mercury \ftpor quartz light contains these longer rajs 
ninl, in addition, is rich in the shorter, more chemically actne wart 
lengths, running down to about 100 millimicrons The still shorter 
vibration lengths arc not jot n\aiIiblo for tlicrapeutic purposes The pro- 
portion of ultraviolet rajs in tho common tjpes of light hare been tabu 
latod as follows 


ULTReVIOLET 1\ THE CoMitOV TvPPS Of LlQHT 
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Penetration — Ultraviolet ra\s, even m pure quahtj from an air 
cooled lamp, onlj penetrate a \orj short distance, because of the red 
filter screen action of the lioiiioglobin before mentioned Under com 
prcssion from surface quartz applicators or other means, tho depth of 
penetration is \cry much greater, probably one-half to one inch accordiag 
to tho completeness with avliicli the tissue is made anemic It must he 
recalled that these actinic rajs will not pass through glass, piper, tbm 
cloth or ointment, but will pass quite readily through sterile water 
Variation — ilicrc arc certun fundamental ditFcrcnces between the 
quality of lights which emanate from tho water-cooled and the air-cooha 
burners The radiations from tho aircooled lamp arc ppedommantly the 
longer ultraviolet wave lengths They aro more penetrating, ore aUorhea 
in larger amounts, and stimulate metabolic processes 

Prom the water cooled bunicr wo get a larger proportion of the short 
or far ultraviolet wavelengths It is this band that is most activelv 
germicidal Ilic penetrative jwwcr of thfe wave lengths is not as great 
and they arc not as stimulating to metabolism 

With the use of either type of lamp there ire certain factors wine 
cause tho expected result to vary 

Tho dust, moisture and organic material lu tho nir, which at timos 
BO markcdlv rcdiuc th< ultraviolet coiitcut of auiilight mav m *' ® 
manner effect to some extent tlio quantity of ultraviolet irradiation the 
patient receives from the lamps A more important factor is the 
tion m and tho amount of electrical current A comparatively slight 
change in elcctncal strength may result in rather wide variations in ultra 
violet output amounting at tunes to as much as 15 or 20 per cent 
Local Effects — These vary according to tho make and f'pc of 
used time, distance, and individual susceptibility of the skm to these ravs 
Ordinarily, no heat is felt and no perspiration induced llic skin ma) 
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dosijjC Tkcre is usu ilh some tail in 6\stohc blood pressure The effect 
of rays absorbed in the blood stream is of course diffused throughout 
tho bodv General metabolism and especially elimination eem to be ang 
meiited after geucril treatments Aj,iin let it be understood that while 
these results ire fairly constant and may in the majontv of cases be ex 
pected under proper technic the> ire still somewhat empirically cm 
ployed The work of V P He'ia ot J^ew \ork Tanct II Clark and others 
on the subject of rickets has ckarU d« monstrated the effect of ultra 
\iolet light on blood chemistry A marked increase in the inorganic phos 
phonis followed by rapid calcification of bone was shown after exposure 
to the ultraiiolet light m ci>ies. of nckits in both animals and children 
The results obtained general irradiation in tuberculosis must be ef 
fictcd by means of rias ahsorhctl and distributed by tbe circulation 
Apparatus — Latr>ps-~-^c hart available aircojlcil lamps for general 
radiation and water-cooled limps for local work, each provided with 
rectihers for the alternating current There are many varieties of stands 
methods of connterwcuhtin^ ca« adjustment and other conveniences for 
tho chninan’s u e Convenience appearance durabilitv, power, etc , have 
each to be con«idiud in choosing a given t>pe of lamp 

Burners — The burner is the important part of the lamp borne valu 
able information Te„irdmo burners has been fumished bv W IT Coblentz, 
of the Bureau of Standards Tlicri are two tvpes of huriitrs on the 
Vmptican market one consisting of a vacuum arc in a fused quartz 
chamber the arc di»charge taking place between electrodes of liquid 
mercurv — the all mereurv burner the other tvpe has metal lend m wires, 
scaled directlv to the quartz burner Within the burner the cathode is 
liquid mercurv and the anode u a fiat coil of tungsten wire which is at a 
low red incandescence when the burner is m operation With testa made 
at about 300 watts there seemed to be no difference in ultraviolet output 
cither m quantitv or qualitv It is possible that a difference would have 
Ixen found with the use of heavier wattage With the use of the 110 
volt current, the intcnsitv varied imerselv as the square of the distance, 
while with tlie 220 volt current this variation was somewhat greater than 
the sq\nre of the distance imerselv 

Tilt greatest intinsitv is reeeiveil on a surface parallel to the long 
avis of the burner and the obliijuc ravs are noticeably leas efficient Small 
variations in the light voltage greitlv change ultraviolet output 
Burners hav ing A C current operating through rectifiers last longer than 
those operated on D 0 Bunien, deteriorate steadilv with use This mav 
be due to the ionized incnnde««nt mereurv vapor attacking and eombin 
irij, with the quartz forming dark deposits which mav become porous 
and admit minute amounts of air which combine with the mercurv 
Burners deteriorate from one half to one-third after some fifteen hundred 
to two thousand burning hours a rule, the lamp on a stand wath 
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castors is more convenient than one coimterweightecl from the ceiling 
The manufacture of burners is a difficult and bighU specialized task 
which makes them rather evpensive Fhey have to be able to withstand 
a temperature of 3,700° F 

ipplicaiors — lor general needs one large square applicator, a medium 
circular and a small circular applicator should suffice for surface work 
They are also made cuned to different d^reea and will con\eniently 
readi all parts of the gums for dental work A nasal, tonsillar, vaginal 
and rectal applicator will complete the number absolutely necessary for 
cavity work It la desirable in addition to have at least one small sinus 
applicator New methods have made it possible to fuse quartz in such a 
manner that the ra}8 are emitted in nearly full strength from the end of 
curved applicators The rooms in which actinic rays are used must 
he frequently ventilated 

The eyes of both the operator and patient must be protected from the 
ultraviolet rays, for they tend to set up a conjunctivitis The manufao- 
turers provide glasses which are opaque to actinic ra>8, and they should be 
constantly worn i little carelessness m this regard after some familiarity 
with the lamp is common and almost always results seriously 

Core of Apparaiui — ^ftcr the rectifier switch is turned on, the lamp 
18 started by tilting the burner so that the mercury flows to the tungsten 
anode, forming a contact The effect of this contact is temporarily to 
short-ciircuit the current and this w the point where the greatest dram 
on the current supply occurs For this reason cverv circuit into which 
the ultraiiolet apparatus la to be plugged should be heaiily fused at 
least to 30 amperes When the lamp is tilted back to its former position, 
the current continues to pass through the vaporized mercury which 
until thoroughly heated has a high resistance to the current. It will 
be noted that the voltmeter registers only a small amoimt of current 
flowing As the mercury vapor becomes intensively boated, the 
voltmeter reading increases and tbe ligbt emitted by the burner becomes 
more intense Hence in all tvpes of lampv a preliminary burning time 
of from five to twelie minutes is necessarv before a full quantity of 
ultraviolet rays are produced and this refers particularly to the shorter and 
more potent waie lengths The burner should never be touched with the 
hands but lifted or tilted if necesoary by the metal shoulder Clean the 
burner off daily with alcohol With the use of the water-cooled lamp, it 
must bo madecertam that a free flow of water is cin-ulating m the lamp be- 
fore it 13 turned on If this is not done the burner will be destroved m a 
very short time For this rea on it is safest so to arrange the water 
intake that either the inflow or tbe outflow is visible to the operator It 
IS well al«o, to allow the water to mn for a moment or two after the 
lamp has been turned off One quick lateral or posterior tilting of the 
lamp IS usually all that is necessary to ignite the mercury after the car 
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the average initial dose, we lia%e three variations of intensity mild, 
medium and seveie In addition there are three different skm doses, 
namely, stimnlilive, regenerative and destractiye any one of yfliich it 
may he our aim to produce 

A siiinulatite ervtliemi is the creation of a faint blush after a short 
treatment at average distance This produces superficial capillary en 
gorgement, stimulates surface epithelium and is the degree used for most 
general treitments 

The regrneraine dose induces a deeper redness just short of blister 
ing It IS dtstructive to surface tells is stimulating to deeper lying cells 
and produces marked capillary engorgement with considerable absorption 
of rays This dosage is used in movt widespread inflammatory skm dis 
eases and for cavity work 

The de'itructne dose induces blistering and vesication of superficial 
layers of cells, entirclv destroying them, hut the deeper layers of tht 
skin are markedly stimulated to multiplication and growth Its use m in 
fective and hypertrophic skm lesions gives us the desired sharp, intense, 
localized result 

To provide a technic by means of which w© may accurately grade th© 
do 6 in its proper relation to su teptibility, the manufsctiirprs have pro 
vided a method for determining the lamp output It consists of small 
pieces of sensitized paper winch arc evposed for fifteen seconds at a 
standard distance and developed m wafer dried and compared to a vary 
ing scale of blue, much as hemoglobin is commonly tested on a Tallgvist 
scale Opposite each sheet of color the number of seconds required to 
produce a mild erythema in the normal skin is given 

Vie then test the puients skin with a dcrmographie pencil to deter 
mine its reaction A white line appcvnng immediatelv after the scratch 
13 normal no result nfgaitie and a red line aclue The per on showing 
a white after line requires the averice dose Wlien no reaction follows 
increased dosam is required while the red line indicates a skm which will 
burn easily This skin reaction may vary m the same patient at different 
times 

In the treatment of the iverago adult patient for gcnorvl effect an 
abbreviated schedule of time and distance for different grades of suscepti 
bility with either tvpe of lamp should prove useful and is appended 
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rent IS turned on. Once lighted, it should always bo nllowea to come 
up to ma-^imum before startinp treatment During the treatment, thf> 
lamp should not be tilted to wore thin twentj degrees from the vertical 
plane This deviation may, at times, be earned to fortr degrees, hut it 
IS safer to adjust the patient’s position and attempt to maintain the Ic'^cr 
degree of tilting just mentioned 



Fic 6 — New Type PoBTestE Watekcooi-eo UtXBiTiOLET Lesip fob Ward ’iVobS. 

Technic — -Itr cooled Lamp — The problem of accurafeh meusurc'^ 
dosige in actmotherapy ts a complicated one Slow diminution of effect, 
due to prolonged usage of the burner, must be considered The 
of atmospheric conditions and current strength modify the results obtaine 
Patients differ quite markedly m their skin reaction to the quartz light- 
There are a few persons, eatremely susceptible, ubo havt toward the e 
ravs an idiosyncrasy comparable tj that evbibited by some toward cer 
tain drugs These patients develop an intense eczemi which is di&c'^ 
to allay Within the range of wbat nu^t be termed normal reactions to 
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the arerage initial dose wc have three vanations of intensity mild, 
medium and 8c\ere In addition there are three different shin doses 
namcl), 8tinnilati\e, regenoratiye and desttuetive, anj one of y,hich it 
maj be onr aim to produce 

A slimulaine enihem'i is the creation of a faint blush after a short 
treatment at avenge distance This produces superficial capillarv en 
goropment, stimiilatea surface epithelium and is the degree used for most 
general treatments 

The rejencrafeic do e induces a deeper redness just short of blister 
mg It IS destructive to surface cells, is stimulating to deeper Ijing cells 
and produces marked eapillarj engorgement with considerable absorption 
of rays This dosage is used in most widespread inflammatory skin dis 
eases and for cavity work 

The <?es/ruc<ue dose induces blistering and vesication of superficial 
layers of celK entirely deslrovinc them but the deeper layers of the 
skin are maikcdlj stimulated to multiplication and growth Its use m m 
fective and hvpcrtrophic skin lesions gives us the desired sharp, intense, 
localized result 

To provide a technic by means of which we may accurately grade the 
dose in its proper relation to susteptibilitv the minufacturers have pro 
vided a method for determining the lamp output It consists of small 
pi ces of sen itized paper which are exposed for fifteen seconds at a 
standard distance and developed in water, dried and compared to s varv 
mg scale of blue, much as hemoglobin is commonh tested on a 1 sllgvist 
scale Opposite eich heet of color the number of seconds required to 
produce a mild ervthema in the normnl skin is given 

We then te«t the patient & skin with a dcrmographic pencil to deter* 
mine its reaction A white line appearing immediately after the scratch 
isnomaf no result negattit and a red line actne The person showing 
a white after line requires the avenge d«>3c When iio reaction follows, 
increased dosaire is required, while the red lint, indicates a skin which will 
hum easily This skin reaction may vary m the same patient at different 
times 

In the trcitment of the average adult patient for general effect, an 
abbreviated schedule of time and distance for different grades of suscepti 
bilitv with either tvpo of lamp should pravc useful aud is appended 
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TuNCSIEN MERCUKY BLR^ER 
^Zniitol dutanee SO tnches) 


sic o React 

Tm* 

D I m t n Stcoodi 

Negative 

minutes 

20 

Average 

IV 4 ‘ 

15 

Active 

50 seconds 

10 


The different regions of the bodv vary in their aensitnity to ultra 
violet light The front of the arms burn somewhat less readilv than chest 
and abdomen The back of the arms and legs require twice the average 
dose to produce an cr\thema The back of the hands withstand several 
times the usual amount, while the palms and soleS of the feet are very 
difficult to hum 

Age has some relationship to skin scnsitivitv to the light Infants 
require one-fourth, children one third and the aged two thirds of the 
average initial dose and daily increment 

Females react to an exposure some 20 per cent less in time than that 
required to produce the desired degree of reaction in males Blond 
t\pe3 in both sexes are more susceptible than brunettes 

It 18 not generally necessary to use any intensifying devices 
sired intensification may be easily secured by lessening the distance, 
without the added wear and tear on the burner of the lamp If tn m 
tensifier is used, it should never be applied until after ten or fifteen 
minutes of burning time 

We have considered so far the problem of initial dosage There 
mams to be discussed the prohlcm of daily increment This mav be ac- 
complished by increasing the time of the exposure, lessening the dis 
tance from the burner to the patient or by a combination of the^e two 
methods Minor increases are better regulated by increasing slowly the 
time of exposure 

The aim m most general treatments is to produce the mild erjihema 
dose and increase the exposure as rapidly as tanning will permit 
therefore, divide the body into two or four zones which are rayed sue 
cessiveh In this manner the unpleasant features of erythema have 
largely disappeared before that particular surface is again treated, ao 
tanning is slowly developed with a mmimum of discomfort or peeling 
It IS well, even when attempting merely this mild reaction, to explain 
to the patient that there may occur a real sunburn, because, m spite o 
all possible precautions, unexpectedly severe reactions occasionally occur 
and it IS safer to have the patient mentally prepared for such an occur 
rence In those who bum but do not tan, the dose is naturally much re- 
duced and the daily increase very slight Where smaller areas than s 
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full body zone are under treatment for more or loss local effect and it 
IS necessarj to push the treatment, one burn may be superimposed on 
anotbor Tvitli no danger other than the superficial skm destruction alrcadv 
described The average daih time increase bears of course, a general 
nlationship to the time of the initial dose, ranging from 10 to 2o per 
cent of it No increase at all ma\ bo possible in those who do not tan 
It should lie rpmembered that a lapse of stieral dass during the treat 
ment especially if accompanied witii peeling, will necessitate the return 
to prettj nearlv the initial dose In anv prolonged general treatment it 
18 well to drop back to almost the beginning dost and again work up 
after a maximum of twentv to thirtv minutes exposure has been reached 
and maintained for a short time This is comparable to the giving 
of certain drugs in courses \ anons unpleasant sensations are noted in 
patients who have been continued at general maximum treatment for a 
considerable length of time 

In certain conditions noticeablv those of or complicated by pulmonary 
tuberculosis both the zoning and the daiH mere ise must be much more 
carefully worked out In some conditions and tubercnlosis is a notice 
able example of them, eien the average initial dose of iiltraviolot light 
may be followed by a rise in temperature Most of those who have norked 
with the lamp in the«e conditions feci that this is not a necessarily dan 
gerous or unfavorable reiction but comparable to that following tuberculin 
or the use of certain vacemes However since a temperature ti e of this 
t'pe IS the cause of a perfecth natural alarm on the part of workers 
not familiar with the use of the lamp and since we must be very guirded 
in pushing any new treatment especiallv in active pulmonarj cases an 
effort should be made so carcfnllv and gradually to grade tbf dosage is to 
ultimately attain the desired results without any undue rise* of tempcri 
tiiTC Such a plan has bven worked out and put in oppi-ation in our 
Service in the United Stites Vetervns Tubtrculosis Hospital at New 
Haven by Major I comrd Moolsev Bacon and is dtsenbed m detail in 
the section on \pplicd Physiotherapy relating to Tuberculosis. 

^Vaier cooled lamp — This is vised only on small areas for very m 
tensive effect It is the bactericidal effect of the short wave-lengths that 
usually recommends its use For regenerative effect treatment may be 
given through the quartz window at a distance of one or two inches from 
the skin, using exposures varying from thirtv seconds to two minutes 
For most surface work the quartz applicators mentioned arc used They 
should be carefully cleaned with alcohol before and after each treatment 
All cnists, senbs, ointments and other foreign substances should bi re 
moved from the affected area before commencing treatment Gentle firm 
pressure is used directed at right angles to the surface The surrounding 
area of skm mav bo protected by zmo oxide plaster, ointment towels or 
heavy black photographic paper The time of exposure vines from 
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thirt\ <;econds to twent^ or thirtj minutes, depending upon the effect thit 
It 13 desired to produce In ca\it> Tiork with the -various special ap 
plicator'", one to two miiiutea is generally employed Gentle, firm com 
pression is also used on the gums, aud one or two minutes with slight 
dailj increa'sc is the av enge time of the troitment 

Pacmi gives the exposure tunc required to kill various bacteria sus 
pended in clear sterile wafer at 200 millimeters as follows 


Diplococci 
Gonococci 
Meniiifrococci 
Staphylococci 
Pjogenea olbus 
Pyogenes aureus 
Streptococci 
Vindans 
llemolyticus 
Mucosus 
Pneumococci 
Group I 
Group II 
Group III 
Group IV 
Bacilli 
Influen 2 a 
Diphtheria 
Tubercle 
Lepra 
Colon 
Typhoid 

Dvsenterr types 


6 

6 

10 


U 

18 

>5 

"5 


15 

18 

10 

!•> 

1 

18 

18 

OO 


Treatment Precautions — It is well to siinimanze a few of the im 
port int points demanded by proper teclinic Bum the air cooled lamp 
not less than six minutes before starting trcitmcnt Place the lamp so 
that the surface to be trcited is well centered and parallel to the long 
axis of the burner If applicators are used on tho nir-cooled Iiphtj 
occasionally convenient, adjust the patient to the lamp and nearh double 
the. time jou would use with the water-cooled apparatus After turning 
on the rectifier switch, see that the meter needle has moved on to the 
scale and not below zero If the latter lias occurred, reverse the wa 
plug before turning on the lamp If the lamp has just been used nn 
turned off, allow the burner to cool somewhat before attempting to religh 
it after which it need bum only a moment or two to reach its maximum 
intensitj "With the water cooled lamp, be absolutely certain that fhs 
water is freelv circulating before the lamp is turned and, if possible? 
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do not tilt it more than twentv d^rccs dunng treatment Treat sunburns 
siiuilarh to any mild first degree bum SMth radiant ligbt at a distance 
Therapeutic Indications — One hesitates to name all the indications 
for the use of ultraiiolct light, lest it be thought that he is advocating a 
cure-al! but the indications of proved value arc mhnj and include 
Practically all local skin infections and simple alopecia 
Slug^shlj healing wounds 

Burns of all tjpes including those from X raj and radiiim. 

Chronic ulcers of the atm and mucous membrant 
Sinuses of all tjpes where the area drained has been cleaned up 
Deep seated infections, such as osteomvehtis, tuberculous empyema, 
adenitis, arthritis, and peritonitis sinusitis pjorrhea, alveolar abscess, 
suptrfacial tonsill ir infection the simple anemias and reduced hcroOj,lobin 

Pacini, m liis tc^t has worked out in detiil tho h\ persensitire skin 
areas oeoisionvllj encountered in or„anic and functional disturbances of 
the rarious organs and claims results from reoCnerative doses of ultra 
Tiolet light to these areas Thp writer would refer those who desire to go 
more deeply into the poasibihtj of inhibiting reflex pain to Pacmi s text 
Contraindications — Ultruiolct li^^ht is iisuallj contraindicated in 
patients with extremely sensitive skins, id those with hemophilia and 
active febrile tuberculosis in the last named at kast as regards chest 
exposure 

In tho use of all tjpes ot pUototherapj particularly ultraviolet light 
both natural and artificial we are emploMn^, a method of therapy faith 
in which IS dceplj implanted m all conscious living things Artificial 
production and refinements in technic have increased its availability and 
the potency of its application Its wider use in therapeutics is certain to 
bring most gratifying results The caution should be ever kept m mind 
that ncccssarv surecrj or siipplemcntarv hygiene md medication should 
never ho postponed or omitted in connection with its employment in 
therapeutics 
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TIlUiilOTHEJJ^PT 

WttXlXM BtNJlAM SnoTT 

— Hea* c- rapv Ihn from the earliest ree- 

»■ ''iv K\ u V. ^ aM 'beO rtb*^ in tss^K ite The ohl method of practice 
>\iUx t ^ I ^ vl |vi '♦v^N h' er bvdwtherapT, electric pa^i and 
s*!* hci I'v"! V ara.ll a cv'Toj^arcd rrith the modere 
m*. tb.i.vi'' 'Oi a^.-^ -s sncv* xhr-ar* c», the hlood-tn-am carryi'Bg 
th«.^>M\h4 V •*!« »*>is hv c -rrftjin 

‘lh^ I \\ \x V c 'vNxi jT nd * t euers^r and diathennv hare 

rv>v'^t\^ _ti\ i h *^a-'>^he-apr Then are vanon poinu 

« ith n ^ n NX * N* 4\ trh vh ^ \ ^ haw an««a and there ire 

u \ntx ivc ’-“NX -^-x ii'v'A 'i-jsv.m. oithem. The following qnrta 
tt In \\»’ 'XS ^Xw-Xn '^'■fc\*-xlN,X'l'IS. 

\\‘'i'n X t*\y nWNr* Jr tlx' tx t that radiant encn^r prodtBW 

hN\it X v^iXNN 'ax x.axf — -NS'o^ta^ to wlntLcr the t«.na rodion/Aeit.' 

1 vV'nxt. K t’x t.\~ t.' 1' xN-arc s-id the !■ ncTrlopodia Bntannics 

v\vi \ti X t\ \ •*, \ K *• ■“ a^ NW—wt and xK' the application of thi term 
\ M V w V V* «N a V xt ti tV rxTTving awav of heat hr the M'W* 
M\\ l X 

\\\4t 'MX 'xx?^ Nmc'X'I t«* K <an'<«d hr an ladestmchhle, na- 

vx vi ’NX It iN vx>w taso'cn to ht not a niWacw hot 

\i» \s^\ vNt, '« eonvi-timr m tlie cjm* of a sa of ^ 

wwwnvmxxnx ^ -ttith v«dhn chance> of direction and reh'j^'’ 

\vh.,'\ »> \Nx V.X \X-.x 'x'ar erowsh to one another in the we of* 

hx"'vl N't WX'x.v'xt "XI ' n ot iN molecules and in the of* 
v'Vd \\t \\\1 T«' or nva,\* xtc*'' »ivtu'*-x This motion entirely e*'a'*^ 
iV tS i^\N'\itN ’ntn' }X'\i 1. TK txmixtature is in fact nothin? ^ 
VvNit }XT luN’xnhx 

"\\ I's \\ hv it \\ IX lx In wd to W a •■aKtance the radiation of heat ^ 
i\d \u the uumHT anxlcNjoux to tie ahamloned emixioa th<xr'^'- 
11 ' the iv\tuvl truixfvrof the heat fiuxd itself row boNcpTcr wi*-^ 
U'l 
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heat IS known to be the energy of heat transferred to the luminiferous 
ether which fills all space and also pervades all bodies The hot bod^ 
sets the other particles in vibration and this \ibratory motion, in the 
form of waves, travels in all directions with a velocity of about 186 000 
miles per second If this radiant heat impinges upon a bodj, part of 
It maj be absorbed or, m other words the molecules of the body may 
themselves be set m motion by the ether waves There is no essential 
difference between radiant heat and both being forms of radiant 

energ), the ether waves differing intrinsically among themselves m wave 
length only, and thus producing different effects, heating luminous and 
chemical, m bodies upon which tbev impinge, according to the nature of 
these bodies 

'The rays whose beating effects are generally the greatest are of 
greater wavelength than tbo c which most affect the eve (light rays) 
and have longer periods of vibrUion Like light rays, they mvv be re 
fleeted refracted diffracted and polarized The quantity of heat of a 
body or the amount of heat energy which a b<vdy gains or loses m passing 
through a given range of temperature is measured m thermal umts — 
heat units — that is by the quantitv of water which it would iiise through 
one degree Fahrenheit, it is given bv the product of its weight into the 
number expressing the range m temperature multiplied by the specific 
heat In ordinary speech Aeat and iemperalure are not distinguished ’ ^ 

Since heat can be produced it cannot be a eubstanee and ainco when 
ever mechanical energy is lost bv friction there is a production of heat 

we conclude that heat is a form of ene^ ” 

‘In the stnetest modern scientific language heat is used to denote 
something communicable from one body or piece of matter to another ’ 

Light That which makes thin^ visible in phi/stcs it is that form 
of energy which acting upon the organs ot sight renders visible the objects 
from which it proceeds 

‘ The principal phenomena of light are grouped under the following 
heads (1) Absorption or tbo transformation of the vibntion of the ether 
into the molecular vibrations of the body upon which the light falls or 
through which it passes The effect of the absorption of part of the light 
rays by a body is to give it color thns grass is green because it sends back 
to the eye only the rays which together produce the effi.i.t of green the 
other rays being absorbed and a piece of red glass owes its color to the 
fact that it transmits only that part of the light whoso combined effect 
upon the eve is that of red.’ * 


Century Diet nary— H«»t 
Century D ctionarj — light. 
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FORMS OF HEAT 

Three forms of heat, or methods of action of heat, are to be considered 
as applied to heat theripj — conductite conieclne and conierme 

Conductive Heat- — Conductive Lent, m living creatures, is the trans- 
mission of heat through the tissues of the bod^, and is limited to tie 
skm, because the circulating blood carries all cteess, limiting pcuelTatios. 
All methods hi -Hhich heated objects are applied dircctlj to the surface or 
interior of the hod^ are, therefore, verj limited in their effects upon the 
tissues miderlMiig tht integument 

Conductive heat is the least offeet»e method of heat admini«tratir'n, 
the belt being curried airar h> coineHu>n irlienever applied csfenul)' 
or mternallj to the sk.m or mucous surfaces The parts exposed are 
prompth rendered hjporemic and the circulating blood conieis the beat 
on to the generil circulntion, to be replaced bv blood flowing luto flic 
dilated blood \cs«els at the normal bod> temperature Thus the excess 
belt pisses on bi contechon and the tissues beneitb the skm remain at 
about normal rendering of little therapcntie significance applioatious uch 
as hot Abater bottles, poultices, douches, baths, hot packs, wet dressings or 
electncallj heated puls at temperatures that the skin will tolerate 
toleration to admmistrutions of dry hot air at temperatures of from 400® T 
to 500® F IS pos ihle if the surface is protected hj an absorbent, such as 
Turkish towelmg which will absorb the collecting moisture of perspirition 
otherwise liable to boil and blister the akin If it were not for this eon 
leetiou throivh the medium of the circulating blood, such npphcit"”'* 
avould be impossible and conduction would occur as it does in the roasting 
of a dead animal 

That there are undoubted benefits deriaed from external administn 
tions of heat, ea cn though convection carries aavaj the excess, is conceded, 
and its therapeutic indications and significance avill be considered later 
Convective Heat — Conatetiae heat ts convened from the surface tiie 
rectum, bladder or vagina ha the circulatory channels — arterial, venous 
and Iimphatic in all of aibieh tbe currents are acceJented — to he d)« 
persed throughout the organism and eliminated bv the natural channels o 
di«sipation The writer was the first to recognize the importance of t*'- 
distinction between the therapeutic effects of external applications of bea 
and heat derived from radiant sources and believes that the first referen*!® 
m medical literature ® to the different effects was made b^ him m 10 
The following year Dr J H Kello^ of Battle Creek, published a sma 
aolume entitled Padtant Light and Heat and Coniedne Heal 

In all methods of heat administration, conductne, convectue, or con 
xersne, heat is dispersed by convection, for which reason it is necessary ^ 


Kadiant Light Heat and Onveetwe Iltat page 93 
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the many important therapeutic indiLations with heat therapy to prolong 
the administrations as will be shown 

Conversive Heat — This is the heat produced in a bnd;j by tbe trans- 
formation of energi, that is bj comersion of radiant energy, electrical 
energ}, friction, or anj other expenditure of energ\, thus inducing the 
degree of molecular motion or vibration in such \ bod\, as respects fre- 
quenej and amplitude requisite for recognition as heat for heat, as 
preiiouslv shown, is a form of vibration tn matter In other words, bj 
the ransformatjon of different forms of cnergj— mechanical, electrical, 
radiant, or chemical — heat is evohed 

The methods of cmplojing or inducing eoiiiersne heat which are of 
importance in therapeutics consist in tlie regulated employment of radiant 
entrgi from luminous sources as from the sun from \snous tvpes of 
artihcial light applicators and from the passage of electrical currents 
through tbe tissues — theimopenetration or diathermy 

'^^en radiint energ\ passes through a transparent medium which 
offers a minimum of resistance as in ca«e of the sun a rays passing through 
ether, air, or gUss little or no heat is evolved When the radiations 
impinge upon matter tint offers resistance, heat is produced by tranaforma 
tion into heat energy bv conversion Ibe earth s atmosphere is heated by 
convection from the heated surface of the earth 

Of the suns ravs that pass tlirough the glass window pane, only the 
ultraviolet are absorbed and those rajs are of so great frequency and short 
wave-length that little or no heat is produced ^Vhen light of considerable 
candle power is passed from within a blue glass bulb it becomes very hot 
from absorption of the luminous radiations or frequencies 

The absorption of the ultraviolet rajs bv glass renders heliotherapy 
by the sun’s rajs a farce except in the open air Dr Hess found it 
necessary to make this observation when considering an erroneous reference 
to the treatment of nclets throng the glass windows of a solarium 

In the work of an eminent author an illustration appeared showing 
a patient receiving heliotherapv throng a cl<Med window This is men 
tioned to emphasise two facts (1) that ultraviolet rajs do not pass through 
glass, and (2) that heiiotlierapv is alwavs presumed to be taken in the 
open lurthcrmore if the housewife is to derive in her apartment tbe 
beneficial sterilizing effects of the ultraviolet ravs, the sunlight must enter 
througb the open window 

Tbe penetrahon of the visible spectmm of radiant energv from lumi 
nous sources is the same from ..11 «ourcea of uAife bjTif The radiation 
of one candle will be projected as far as that from a source of greater 
candle pow er but with an infensitv relative to the volume of light parsing 
Tho rays of tho solar spectrum vary in penetration heat production 
warmth, wave-length and freqnenoj the penetration incrcising with the 
wave-length from violet to red and diminishing with the frequenev from 
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red to violet In other word^, “the penetration is as the ware-lenffth 
and inverseh as the frc<]iicncv” I\hen an electric light is held m the 
mouth or ob^ericd through tho hand, the ^i«ihle rajs that appear in 
greatest abundance are the red 

Of the greatest abund'ince and lucreising waie-Iength are the in 
visible infra red njs, wlncb piss to a nmcli greater ilcptb info the tissues 
than the \isible rajs, and are, therefore, of greater vnlno in point of heat 
production than the visible spectrum There is a marked dilTercnce in 
the evtont or degree of penetration of the radiations from various artificial 
«ouiw& of light, tho«c from tlic electric arc and carbon filament mean 
descent lamp being richer in infrared and red rn\3 than tho«e from 
tungsten Inmpq The former also are propcrlj the deeper therapj limps 
There are no deep thernpj lamps ’ except in conformity with the phvsics 
of light, though commercial nomtnclatun? his sometimes nssnmetl the 
contrary, thus misleading the uninformed purchasers of nppariitii 

The demonstrated penetration of the tissues bv the radiations of the 
MSiblo spectrum is about one inch, varying yyith the dcn«itv and ras 
culanty of the tissues— fat being least resistant and muscle and bono 
most resistant Bone is no more nsistant than miisclc, as it is resdil^ 
dinionstrated thit tlio yistble incsndesecnt ravs penetrate tho antrum and 
sinuses If so, they also pcnetritc the mastoid and to the middle ear, 
a fact vhich is furthermore clinically verified It is plain from the pre- 
ceding that reflected light is ay iilable for producing heat in the ti sues 
to a considerable depth, the cnergj naturally waning as the radiations 
proceed 

For therapeutic purposes the radiations should bo projected from arfi 
ficial sources in practicallj pamllcl or slightly duergent Ix-ams Focii cd 
or comergeut radiations are too intense to bo endured and, tlicrcforc, are 
not practical, and y 1 1 manufacturers hare long per&istcd lu putting on t c 
market lamps that nhyays reflect a focus 

Induction of C'oniersitc Heat — Induction bj high frequency electric 
currents is a subject of profound interest in the light of accumulated thcra 
pcutic accomplishments 

All electrical currents produce heat as they pass through matter, t c 
degree of heat y an ing yy ith the amperage, potential frequency , resi tance, 
and directness of the current or conductiyity of the path The constan 
(galvanic) current of sufficient wattage, that is, yolts times tlie amperes 
to produce tliermic ofFects of therapeutic ynluc in the tissues is dcstnic- 
tiy e to the life of the tissues acted on, and is, therefore, out of consideration 
as a means of producing heal effects, except for tlie local destruction o 
neoplasms The static sionsoidal, and induced currents fill other ro cs 
in therapeutics, not es entially thermic 

DArsonval Currents — Thee cur ents are variously produced 
many types of high frequem^ apparatus, including open and closed circui 
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transformers Pulimkorlf coils and static mjclnDe:> m combimtion with 
two condensers, a solenoid connecting the condensers and a variable spark 
gap all in cirtiut TspC's of apparatus for producing these currents now 
on the market are too numerous to mention 

DAraounls original ipparstus consisted of a Riihmkorff coil, two 
Leyden jars and a coil of sciersl turns connecting the outer coatings of 
the two jars the inner eoitings being connected with opposite terminals 
of the Ruhmkorlf coil Between cunent terminals connected with the 
inner coatings of the two condensers — the jars—was an adjustable spark 
gip that could be lengthened ind shortened so varying the resistance in 
the circuit to var^ the dosi^e Tlie current thus proJiictd when passed 
from the tcrmiml'i of the resonator soUnoid or coil through connecting 
lords to ehetrodes is oscilhting or allcnuting in character at a rate of 
O'lCillation gning a freciueacv ot more than 10 000 per second There are 
two oscillations in each frecjucnci Wien the frequencies exceed 10 000 
per second muscular responses cease md the onh appreciable effect to 
the Bences is heat, if all contacts are closed and no sparking occurs in the 
circuit except at tlie spark gap The only possible accident that can 
occur IS from an excess of heat rehtne to the size of the electrodes or 
from circle s removal of an eloctrodi by the patient when the current 
18 m operation 

Isagelschmidt first demonstrated that with a powerful current passing 
between the two poles, there was no elcttroKsis — from a XI solution, 
lodm was not thrown do\m Tc&la demon trated that with tremendous 
potentials there was no dinger to life 

\\ ith thi modem tipcs oi tran former apparatus provided With mnlti 
pic spark gips and with means of control provisions exist for scientific 
methods of producing with safeti and practical utihtv therapeutic admin 
istrations of conierstie heat into the dieptst* recesses of the body 

Direct or Bipolar D Arsonval Current — Tins ti rm wis first used bv 
the writer in the second edition of hia work Htgh Potential Currtnls 
of High and Olher rreqwtuies published in 1910 and there described 
The term is still in common use and intonhangL-ible with those of thermo- 
pcnctritioii and diathermy — heating through — applied to this method of 
heat therapy 

llie passage of the currint through the body was also designated by 
the author ns the direct d \r8onval method in contradistinction to the 
indirect method or nutocmdcnsation when the patient is connected to one 
pole aiul insulated from the other on the couch The pa sage of the 
high frequency current iiolved ha the d \rsouval method or diathermy 
heats the tissius to practically a uniform degree in the path between two 
ehcfrode'< placed on opposite surfices if the surfaces of tho electrodes 
arc practicallv parallel so that the margins nowhere approach each other 
othcrwi'io tho current would taki the sljortest route, following the path of 



354 THERltOTHERAPY 

the least resistance, and the effect would he greater from the contiguous 
margins 

The heating of the tissues is denied m accordance with Joule’s law* 
of conservation of energy It is questionable whether all of the heat is 
produced bjr the resistance of the tissues to the passage of the ciirreDt a 
the fulfillment of that law, or whether the joint action of the rapid oscilla 
tions at a rate of frequencv and amplitude comparable to heat account in 
part for the heating This latter new is suggested by the conseiration 
of 1 reasonably small current of very high voltage passing into the resona 
tor, as compared witli the meter readings In one of his early experiments 
the writer derived a hot wire meter reading with the d Arsomal 'irraii'^ 
ment connected with an Splite static machine of 225 milliampi’ies, 
whereas the current output of the machine did not exceed ^ milliamperc, 
but was of very high potential Under these conditions it would «eem 
that the conservation, may be due in a measure to induced current oscilla 
tions that represent the amplitude and frequency characteristic of the 
vibrations of heat A hot wire meter is calibrated with a constant cui 
rent meter, with the constant current passing through the two meters 
The meter readings, however, from the passage of the high frequenev cu^ 
rent through the hot wire meter, do not conform m terms of current 
strength to the constant current readings, but in terms of heat 

That the heat effect is practically uniform between two electrodes 
of equal size is readily demonstrated bv cooking \ thick piece of m?®* 
or a potato between two small disc electrodes, when, with sufScient cur 
rent for the requisite time, it will be found, on cutting through a section, 
that m either case the cooking process has been practically uniform from 
side to side 

^ hen applied over the skin, which is more resistant than any other 
structure in the path, except possibly the outer tbm compact structure 
of bone or of ligament, any temperature that will be tolerated by t ® 
skin 18 ne^jligible as to any danger to the undcrlving structures 

Physics — The physical characteristics and the pliv Biological 
of heat may he considered as depending upon (1) local effects as applm 
to the surface of the body, whatever tlie source of the heat, (2) the re e 
effect derived from the stimulation of the nerve end plates as affectiDa 
the deep centers with the derivation both of local effects and stimu ation 
of the vital processes of respiration and circulation and ( 3) the therm^ 

VYben heat is transformed into anj other kind of energy or vice 
total quantity of energy remainB inyanable that is to say the quantity ot 
which disappears is equiralent to the quantity of the other kind of energy prwu 

The number of units of mechasical work equivalent to one unit of heat is 
ally called the mechanical equivalent of beat or Joule a equivalent and is denot 
the letter J Its numerical value depends on the units employed for heat 
mechanical energy respectively 
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effects of the heated blood stream as actnating the general functions and 
activities of the organism 

Effect of Local Stimulation — -Local stimulation b\ heat or cold of 
the peripheral nerves is follo-ned bv a prompt refle-? response of the 
lasomotor mechani«m, with an increased flow of blood to the tissues stimii 
lated following the natural law of reflex response to stimulation Hvpcr 
emia, promptly induced, is the natural phenomenon for the preservation 
of the tissues from burning through the jpplicition of heat, or freezing 
through exposure to cold This is observed in the intense redness of the 
shm when, exposed to radiant heal or conductive heat and in the reaction 
to cold mtli intense hjpereiui«i In hoth cases the nitural reflex response 
serves to maintain the skin at the nomul tempcmtiirc The influx of 
blood at normal temperature mimtams the tempentnre of the skin at 
the temperature of the bloodstream as long as the bodj s reserve is ade 
quate to meet the requirements In the ca-se of exposure to heat, tlie latent 
heat of absorption from the twpnratioa of perspiration is on added 
source of protection, also favored b\ the hvperemu produced as an ex 
ample of the eflicieucv of those naturil provisions Wo have a significuit 
example of this in the therapeutic administration of dnj heat at 400® 
to 500 F when, bj moans of the ab orptiou of perspiration bj Turkish 
toweling wrsppcd about a part the skin is protected from collection of 
perspiration and from consequent htitmg and burning of the surface 

The heal effects of heat as shown an. (1) to induce an active locvl 
hvporcmia, (2) to increase the elimination of moisture througii the sweat 
glands and of sebum through the sebaceous follicles and (3) to expand 
or relax the tissues, thus relieving skin tension pressure and piiin 

Eefiex Effect on Deep Centers — The reflex effect on the deep spinal 
centers 1 $ one of the most remarkable and beneficial effects of intense 
heat superfieiallj applied when the powers of resistance are lowered or 
of the stimulating effects of cold to the surface when the resistance is 
adequate to respond The response to both heat and cold is the accelera 
tion of the heart’s action and nspiratorv movements to meet the increased 
demands on the bodv s energies As illustrating the first tv pe of responses 
I will cite the recoverv of a patient whose condition was critical 

The following observations made bv the writer with Drs Grad and 
Alundav would seem to fortifv this hypothesis A patient m exlremia 
from general cpticcmia three weeks after a difficult urgical operation 
With the characteristic feeble pulse livid countenance and a temperature 
of 10o° F, was wrapped bj the usual method m Turkish toweling and 
placed m a bodv hot air apparatus at a temperature of 300 to 350 F 
and after thirty minutes removed with <» full trong pulse a marked 
hjpercmia of the skin and mouth temperature of 103® F light hours 
later the temperature was normal, and the patient was convalescent m 
ten dajs This extraordinary remit could onlj be explained bv (1) the 
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luduction of in actne plngoc^tosis iMth i positno chcmotaxia, (2) itirau 
lation bj beat of fhe deep spinal centers, pirtiaihrlj the ca/dno and 
respirator) , and (3) the eliminntion of toxins and other bodies Jliroii h 
the agency of the profuse perspiration induced b\ the high temperature 

Another case reported illustrates remark ibly the result of peripheral 
heat stimulation as follows , 

“Dr Herman Grid reported a case, that of a child who was brought 
into the omen 8 Hospital in a stite of collap«o The light bath as de- 
scribed was placed oicr her bod\, nlicii a prompt rciction and improie- 
meut was set up in her ph\sicil condition The diagnosis of the case was 
rendered unccrtiin, the state of oollapsc forestalling an cxploratorj opera 
tion It n IS found that, if the light was continued, she was rcured, the 
low condition returning if it wns discoutimied The light administrations 
were accorduigh eontmued for several dav*, when unexpected!) the cbild 
passed from the rectum scvtnl inches of the small intestine The caac 
had been one of intussusception The patient mndo i complete rc?covcn, 
which would have been impossible eicept for the cmplovmcnt of radiant 
light and he it during the state of colhpsc ” 

These cases arc remarkable examples of the profound therapeutic 
effects derived from the administration of heat to the penpberv as a 
meins of miintaiiiing or rtstonng the vital processes It is b) tbu 
principle, as will bo shown latvr, that heat contributes (o the rewwl 
of the functions of the heart, as stimulated from the penphen in condi 
tions of failing heart in the asthenic t)pe of fevers, such as pneumoni'i 
Tor the same reason its administration is contra indicated m decompen 
sated valvmlar heart lesions 

The reflex effect of the cold plunge or shower in the conditions of 
health is refreshing and, if these measures are B)steniaticall) used, the 
vigor of the circulation and peripheral resistance against exposure to cold 
are increased 

Thennic Effects — The thermic effect of convective heat, as affectino 
the increased heat carried bj the heated blood to all parts of the bod', 
IS to increase the general metabolism of the organism by accelerated cu^ 
culation of the heated blood with gcntral increase of elimination thronJ' 
the urine and perspiration, with solids in solution A general condition 
of wellbeing is also induced due to the increased activit) under beat 
stimulation of the bod) s functions, when not continued to a degree o 
overstimulation which will depress or overfatigue the tells of the bod) 

Action of Oonversive Heat — The ictiou of convcrsivt licat is quiU 
different, applied lot-ally for therapeutic purposes from the action o 
either coniectne heat or eonductiie heal The object and purpose o 
administration of radiant light and heat is to produce a local peuetratioS 
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effect, with absorption of radnnt cneiga lor the relief of local conditions 
The indication of hrst importance tor its tinploimcnt is the induction 
of ictue local hi/neremta m the tissues beneath the surface 


HYPEREMIA 

Hjperemn, induced by radiint eiier{j\ and high frequenci currents, 
will ho found to fill one of the most import mt fields m plnsical thcra 
peuties The three significant effects of hsptremn «upLriiLial or deep 
are (1) increased nutrition to ti«MU9 that are impaired from the pas 
sage of nutntne pabulum in the blood stream to the parts (21 inereasid 
inetiboliani from the actuation ot hted cells under Btiinnlation of the 
eaerpj applied, and from the effects ot the nctirated bloodstream, and 
(3) increased phaeOC'tosis from the greater number of phagoevtes con 
Tcjed into the tusues nitb a probable increase in cbemotaxis 

1 Increase of Nutrition — The utendme increase of uutntiou is 
farored by increase 111 both tilt inaboli< ind catabolic processes hi ubieh 
naste matters are ha tened on from the Ivinph «paccs throneh the hmphatic 
channels and bi the greater octiviU of th« end organs in appropriating 
the nutrition Llimination promoted hi the increased activity of the 
sweat glands and incrcasod elimination b\ tho othf>T cniMnctOTies is 
eicitcd by the heat of comectmn as couvejed throughout the organism 
Ty the administration of conitrsnc Inal the heued blood stream eonveis 
cxlcss heat bt contoction, thu equalizing the temperature throughout 
the bod} b} oiaporation and cooling at the surface There is locil in 
creased circulation m the tis ncs throughout the paths of the high 
frequcnci current and to the dcptli Uiat ridiant energy pcnetrites and 
the fi'icd tissue cells will be heated hi the direct action B\ the warming 
of the tissues and the passing of fluids in the fields so enere,ized the ana 
holic professes of nutrition will be accelerated and local tissue building 
or Kpair will Vc stimulated 

111 the authorized translation of Biers /lypcrcmia as a Therapeutic 
Agent published b} A Roberts 190o the subject of lupercinia is treated 
largcls fiom the point of mcw of a measure capable of effecting the 
destruction of bacteria, and acting as a solvent to promote ah^rption 
He refers al«o to its nutntno effects In this worh howcair, he lavs 
prcito t striss upon its effects upon conditions of local stasis although 
these are better managed by electrostatic modditics which prodiire tissue 
drainage Ihc failure of application of heat to remoie infiltrating 
materials wliert marked stasis exists has been gencrallv established Bi 
tho mechanical effects of tlu whirlpiwl hith it is often possible to relu\e 
to a degret the infiltration from swollen stumps, but in gineral tho 
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application of bent for restoring ciixiilation and nutrition, where •sta ii 
IS finnlj estnblisliod iinisf be conceded as ineffective 

2 Metabolic Effects — Tlie e, ns sliomi, nro the effects ihhui nhicii 
incmnsed nutrition dejx'nds and an, tbereforc, considered conjomtlv 
\\ill^ iro\er snvs hjporeimc treatment has licen found most useful in 
tint It favors the ab orption of eviidatcs and pnthologicil tissue diangos 
of vinous kinds Ibon is no other inothoil (bit is superior to hipcnmie 
treatment in point of gcntline s and puiile sness of application, as well 
«« a tendeiici to rtlieio pint ” The held of indications for the erapW 
ment of Injuniiiia for mcrcnsini; ti siu metabolism is one of the Judia 
indioition for tin u o of tbemiotborapy 

3 Effects of, on Infection — Such effects loiistifuti iuii>ortint inih 
citioiis for the 11 c of ineiMircs axhich iiuliici. tins pliisiohvicil cff«t 
III till coiuicttion It will lie ob cned that these effects arc not alone diii to 
the iiicn, 1 id inlUiv of blood with an iiicreisc m tin miniKr of pha^rtet 
in the tis lus but that csrtim baetern, which nro su leptibli to heat of 
lijit an lU troied m silit an effect of couversirc heat of great value 
111 tin. trt itniout of locil mfeclioii The writer Ins slioini in lus pavimu 
contributions to tins subject tint «oiiie tapes of infection, notahlj itc 
'•tnphalocowie stroptoeoccie, and ,p>iioeoecie, nro affected loenlh 1" 
ndmiiiistration of ridiant eiiir^, duo probiMi to tlic combined hcht aud 
heat efftets The ultraiiolet ravs, while onl\ mildh (liernne, nri tk 
gnat inturnl inti«iptic, aotuv to di troi all forms of germ hff '^‘tli 
which tlica tome in eontnet It is a Knoficent fact that flio ultronoht 
nidiitions do troa ^.cmi life on the earth’s surface and m wotcr exposed 
to tlio «uii s raa s. 

7ii acute aud vihactiie tnfecfiou<i conditions alone, or m connection 
•nifh other meisiires which inhibit girni proees es or incrvasc locil 
cmia or Ixitli, it (1) men i<es locil li^iKrcinii in tin rogiou inflation 
with a nlatiK inemso of Jenkoeatis — the pliagoc^lts, (3) inhibits (Ik 
nctmti of tlic giriiis tlironch tin iiiUiisiti of the radiant light and k it 
radiations and (1) stimiilitrs tlic elimination of tOMC niittrnls, lois 
and diffused In the induction of perspiritiou and inen.i<i. m tissue 
ovidatiou Bi the e mems Jocil pliicoe^tosis is stimulated, the germs 
iiiliibited niul d<\oiind, and the toxic inntennl clunuiated 

Derivative Effects — The i arc induced when extcnsni. exposures arc 
made rendering tin surfaci Jispercmie, through prolonged application o 
liigli-t indlc-poHcr incinde cent lamps oicr front, back, and siihs, or iv 
the arc or ineaiulovctiit Iip.lit bitli, and through the coincident pn>f«'e 
pcrspirition induced (1) loa-cning the quantity of blood in congist 
n"ioiis and tlio larger arteries and veins, (2) lowering arterial tcnsioi'f 
(d) roliCMiig an ovenvorkeil heart, and (4) (Oinculcntl} promoting ex 
tensive elimination of the retained products of j'oor metabolism 

Tliert arc sosernl possible factors wliicli ma^ bo active in cffeitinS 
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the resolution and healing of septic proees es as induced bv the adminis 
tration of hot applications (1) The increased hvperemia occurring •n-ith 
tissue nlaxation which is present during the earh part of the heat 
administration, brings into the miohed tissues a greater number of Icuko 
cytes in proportion as the \ol«me of arterial blood is increased, together 
with an increased amount of oxygen so essential to local metabolism 
and prompt diapede&i* of the leukocites (2) The profuse local and 
general pcrspintion induced alters toward normal the fluids in the field of 
iniohement and coincident^ ehmmites to an extent other materials 
affecting the constitnlional condition of the patient, possibly fivoring a 
general phagocytosis (3) The action of heat upon the superficial tissues 
maj comcidently inhibit the acti\it\ of the microbes or, b\ altering thi' 
constitution of the fluids as suggested, produce a larger degree of positnn 
chemotaxis (4) The production of more active metabolism in the tis 
sues will tend, also, to increa o the natural fortifications of the invohed 
tissues, increasing the activity of tlie macrophages 

Zinsser says of Chemotaxis The motion of the leiihocstes toward 
the ml admg substances indicates a sensibility on the part of the cell to 
changes in its environment incited by the foreign a^ent and since the 
stimuli rao'st likely to reach the leukocMcs and bring this alteration in the 
direction of their movemenu are chemical in nature the phenomenon is 
spoken of iis ‘chemotaxis biiKc the change of direction brought 

Rhjut in a mo\ing cell by such influences mia be such as either to attract 
or to repel the term positive chemotaxis is used to designate the former 
and that of ‘negative chemotaxis the latter Iho property of chemotaxis 
IS of iitnl interest in the present connection since, whatever may be our 
opinion regarding the relative values of phaoOcytosis and scrum pro 
tpction in immunity, the great importance of the pliagocvtic process cannot 
be questioned and any agenr\ which repels the approach of the phago- 
evtcs must be a detriment, while any factor which attracts them is, of 
necessity, a powerful means of defense 

illv Mover says Since it has been deinoiistrited that, bv increas 
•iig the inflaminatorj svinptoins a br^jimiiug infection can bo made to 
subside we ought more gcn«'rally to practice abortive treatment of lu 
cipient troubhs of this kind for instance of incipient phlegmons or 
furuncles 

While It 18 not po sibh to suppnss cverv infection licforc pus is 
formed there is no question that bv means of artificial hvperemia sup- 
puration can lie avoided in a larger percentage of cases tlian bv any of 
th'' other therapeutic measures at our disposal 

In cases in which suppuration is unavoidable even with the aid of 
artificial by percmi i ow mg to the mtcnsity of the infection, Bier s treat 
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meat enables us to accomplish with small incisions what fomerh eoiild 
lx acbieied witli hrijc omsouh lliis has been shown bi mauifold p^a^ 
ticil experiences The ad\aiilace is ohiioii 

*lhe increi'itd siipplx ot blood hastens niarkcdh the course of s 
suppuration, iin«nnich as it fnors the rapid dticlopment of dcmirca 
tion and separation of necrosed portions m soft tissues as well as m 
bones ” 


Advantages of Hyperemia — The ndinnt ipOs of h%iwrenua produced bf 
eoincrsiic licit or di ifhenna, are m irked os ag-unst the Bier method em 
ploMiig of dr^ licit — the methfKl referred to in the previous qiiotJtion h 
\\ ill\ Meier Pciietr ition deep into the infected art is rtlieics mam 
in which the lieitid air method will fail, and, furthcriHorc largclv imiit 
suppuration insteid of faioriiig it, as stated bi Willj Alcicr This n 
acconiphahed b\ bnncuig the lirgc mimhor of pliacnc'tts into the m 
fectod field under conditions of light and heat unfavorable to tbi bicfena, 
and «o termuntui^ further developments 

ironi the forecoing phv siological elTocta, and from the effects of beat 
thcrapv upon bacteria, wc hue a foundation upon which the principle# 
of heat therapv arc well c»t iblisliod 

Heat III one form or another has boon ii cd in thcrapoutica since the 
earliest tunes It is not probihlo that nnv measure that gives «o much 
relief from pun as heat could have failed to be reeognizid bj lUtelhciat 
luiinau beings 

The sun’s rivs, ui the form of sun bitlis, were naturallv the fir t ^ouTce 
of heat emploved It is surprising, however, how little tbeir effects have 
been understood 

On the held of bittle wherv the wounded Jai in the sun’s rus au 
were relieved from degrees of suffeniiff, it mu‘*t have been generall' appr^ 
ciattd, except for the di comfort caused hj continuous exposure to extreme 
heat It i& natural for all forms of lift to withdriw from the iiitcii e heat 
of the suns rava at iniddiv Jfor his the therapeutic v ihte of ridiuit 
light and htat ns derived from artificial sonnes been did' recognize 
Its effects are often not apprcciittd except h^ those trarnca! m the indiea 
tions Hid methods of application Poultices, hot batlis, Turkish and 1"'^ 
Sian baths, imid baths, cmpUstriims, hot water bigs, wet dre siucT’ 

Lot douches are mtasuros which have been in coinrtiou use for mu" 
erations These forms of application act upon tlie surface and are a 


subject to the principles of eonvoetjon , 

A certain eutbnsnsm has been created lu the idei that wafer heate 
from the earth possessed superior curitue quohtics It is claimed, an 
corrcctlv, that some such witirs contain radium or some other rndvo 
active substance, but, so far as known not in sufficient degrees to prodiio- 
thcrapeutie results The virtue of natural hot baths probabh is 
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great as tlit public is often Jeil to be here for the real Mrtuc of heat 
need not bt sought at firawa\ points txcept to indulge the fastidious 
taste or for psychological effects 
Under s\steiuatic main^emint, 
the same pbysieil effects can be 
derived at lUiv properly ininagcd 
hvdropathic institution sanita 
Tium, or, often ev en in the home 

APPARATUS 

Ultraviolet Raya — The ap- 
piratus employed for the ndmin 
istrotion of radiant light and 
hcit and the high Ircqucncv cur 
rent his ken dcielojicd or mi 
proiod until at the present time 
the more exact knowledge ot 
thrir requirements jndicitions 
and incthnils of emplo\nient tcin 
to hiM, leached standards ip- 
proacUiUe. perfection 

Iho introduction bv Veils 
rinsLii of the electric arc lor the 
dcTclopmcnt of iiltr violet ra\8 
in till treatment of the forms r>l 
lupus marked the earliest Ujw 
of appiritus introducrd tv pcs 
now superseded by the nil 
cooled ami water cooled iiltn 
I lolet 1 imps of the Covpi r 
Hewitt mercury vapor tvjn 

Hofmann Quartz Carbon Arc 
Lamp (iig 1)— A stiidv of 
the rcfaiicmciits of the quart? 
carlioii arc lamp introduced h> 
iiml Hofmann Phi) Ml 
rt veils tint the eirl>m juncils 
which burn in a ^cmivacimin per 
njit an ineioi e of voltice and 
'Iccrcisc of amperage which re- 
sult in a 2 inch cn ccut unu uallv nch in ultraviolet radiations of higher 
frequency 
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The radiant energy emerging through the quartz globe includea all 
wa\ e lengths from the infra red to the nltrai lolet of 2,320 Angstrom units 
(232 millimicrons) inelusne With the semiquartz globe furnished, the 
spectrum emitted includes all the wave lengths from the infra red 
through the entire visible spectnim to the ultraviolet of 2, ‘>00 Angstrom 
units (290 millimicrons) inelusne As these globes are interchangeable, 
a convenient means is proMded for the selection of ultraviolet nave- 
lengths to suit a given condition \t 
the same time the entire visible spec- 
trum 19 available and also the infra 
red 

Tho quartz carbon arc operates 
on llO or 220 volts with either alter 
nating or direct current and u<es 10 
amperes of current 

Uniform quality of radnfion is 
secured by the use of a sensitive 
electromecbanical device ubieh auto 
mitically mamtams a luminous cres 
cent of constant length 

Tho original carbon arc, as used 
by PiDScn, v\as an open arc with a 
short crescent and poisonous gases 
produced had to be conducted to the 
open This lamp gives an abundauee 
of the shorter irritating ultraviolet 
rays, nnd at the same time long or 
mild ultraviokt, together with aeon 
tiuuous spectrum, equal to the sun 
and the infra red ravs with a iniW 
pleasant thermic radiation This 
phenomenon pi events cvccs«ivc burn 
ing in time esposuru 

Lortet and Genoud later intro- 
dn<jed a lamp for tho same purport; 
the London Hospital lamp which consisted of an arc light constructed 
to reflect its rajs through two rock crjstal pi me len es pi iced on either 
side of a chamber, throng which water was flowing to maintain a tem 
perature which would permit pressure against the bare skin without 
gmng discomfort to the patient In this manner it was possible to render 
the skin anemic and so permit the penetration of the ultraviolet ravs 
more dceplj into imohed ircas The Xrav later largelj displaced the 
latter tvpe in the treatment of infections of the skm 

The later invention of the mercury tapor lamp hj Cooper Hewitt 
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of N^ew lork, and the adoption of the quartz tube b> Dr KromaTcr, of 
Vienna, introduced an apparatus nhich permits the passage of the ultra 
violet rj\8 These lamps, both air cooled and water-cooled afford a more 
potent means of administering the ultraviolet rijs with greater numbers 
of these ravs and devoid of the orange red and heat rays The c lamps 
now hll an important place m the therapeutics of infections and produce 
other effects upon the blood and metabolism (Figs 2 and 3) 

During the closing jears ot thi nineteenth century. Dr "Margaret V 
Cleaves of New lork introdiictd 
the use of the marine searchlight as 
a therapeutic means of admuiisterinp 
radiant energy of high and vaiving 
candle power The radiations rt^- 
fleeted from iron-cored earbon tlet 
trodca arc rich m all of the ra>s of 
the solar spectrum important m 
therapeutics She al«o introduced 
the u<o of the arc light bath which 
was advocated in the treatment cf 
tuberculosis 

Aliuin a Russian physician who 
advocated the ii«c of reflected light 
passed through a natural blue glass 
bulb or plate for relief from pain 
introduced about thia time the Mmin 
lamp This form of administration 
has been vanouslv reputed to poss* 
marked therapeutic analgesic cffccfa 
perhaps largely duo to the incn.a.cd 
reflected heat generated in the .^lass 
bulb which becomes iiiten elj hot 
from the aKorption of the other vis 
ible and infrared rays Some an 
thoriticB, howeyer still maintain that there is an analgesic effect derived 
from the blue rays which the author has been unable to confirm 

Incandescent Light — Incandescent hi^h-cuullc“-puwcr limps wore in 
troduced to the profession m 1004 in the form of the '‘o-called leuc<jdcs 
cent lamp This apparatus was widely advcrti ed and evploitcd, which 
was uiidoiihtedl^ instrumental in cilling attiiition to the yaliie of intense 
reflected incaiidc'eent light radiations 

The idea that candle potter contributes to pcnetrition has been largely 
derived from the introduction of this form of apparatus whereas the 
candle power of radiant energy has nothing to do yyith the pcnetrition 
but rather with the intensibeation of the penetration ivluch is lumted 
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The radiant euerfri emerging througli the qiurtz globe includes all 
wave-lengths from the infra rod to the ultraviolet of 2,320 Angstrom amts 
(232 imlhmicrons ) melusno AVith the senuqinrtz globe fiirni bed, the 
spectrum emitted includes nil the wavelengths from the infrand 
through the entire visible ■spectrum to the iiltrav lolet of 2,900 Angstrom 
units (290 millimicrons) uiclmne \8 these globes are intercbangcsllc, 
a comement means is provided for the selection of nltriviokt wave- 
lengths to Sint a given condition At 
the same time the entire visible «p?c- 
tnim IS available and al'O the infra 
red 

Tho quartz cirbon arc operatfi 
on 110 or 220 volts vvith either altc^ 
noting or diicct current and u r» 10 
amperes of current 

Uniform qiinlit) of radiation is 
secured by the ii«e of a sin itivo 
clcctromcchauicnl device uhicL auto* 
untically maintains n luminous ores* 
cent of constant length 

The original carbon na, os ii cd 
hj rin«cn, was an open arc with 8 
short crescent and poi«onous 
produced had to he conducted to the 
open This lamp gives on abundance 
of tbc shorter irritating iiltrinobt 
r lys, and at the same time long, or 
mild ultraviolet, together with aeon 
tiuiious 'spectrum, equal to the un 
and the uifrind ravs ucfli i 
pleasant thcnnio radiation Thu 
phenomenon prevents e\ccs ivc hum 
mg m tune exposure 

lortct and Genoud later intro* 
duced a lunp for the same purpi’'^i 
the London Hospital lamp, which con^isUd of an arc Imlit eoustructf 
to reflect Its ravs through two rock crystal plane len«cs placed on cithw 
side of a chainlier, through which water was flowing to maintain a tern 
perature which would permit pressure ag'unst the bare skin without 
giving discomfort to the patient In this manner it was possible to 
the skin anemic and so permit tht pcnetrition of the ultraviokt ra'v* 
more dioplv into involved areas The Xnv later largely di placid t c 
latter type in the treatment of infectious of the skin 

The later imcntioii of the mercury tapor lamp by Cooper 
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of the cabinet bath, «o aa to carry awaj the moisture and other emanations 
and provide a steady influx of fresh air (Fig 4) 



Flo. 5 — ILLVSTRATIVO THE Law 0? BefLECTIO — THE 4icLB OF IVC1DE%CE E<}OAI.a 
THE An ZX OF 1 ETLECnOV 

Small Therapeutic Lamps and Applicators — In the writers woik 
hadiant light and Heat and toniectiu Heat and m the first edition 



li C— rEFUCriov iBOii A PAtLiBneN Tl) lo • tl e rvlatire p eition of the 1 
to tie reflect r m fr lu mg converg nt parAllel or diverg nt ra>s id conform ty 
I ith tti Uu of reflection 

of Therapeiutis of Internal Disea^ee lu called attention to the import mee 
of reflecting tho lig,ht ra\8 in parcllc! or m slightly divergent beams 



Fm — IvcitiExcE Of A Focis w nn the Disk ‘^pov Iltro-cn xiit Foial Ioint A 
Cl ct 1 dicale* th d k fi II at it (a pt nt 

(Iiffi >6 and 7) Tho mccssita for this was siigge^tid hv the fact 
tint nun\ lamps on the market reflected a focus nt i short di tanct from 
tho limp and so rcndi-red impossihlo its thcrapeiitio emploNTncnt unless 
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by the surf ice tolention of the skin of the pitient to the heat By the 
use of mtenso forms of mcindosccnt rulntion, from winch the ultra 
•violet ra\8 aro chmuiited bj passage fhrout.h glass, the thermic aol 
luminous effects of radiant onerga have Iiecn thoroUohlv imistipitcd aod 
their \ line as tlitrapciitie measures aerified 



Fig 4 — ItECLiviaa Boor Lionx Bvth 


At about the time that the hi^h candle-power limps were crploitcdt 
Dr Kellogg at the Battle Cretk Sinitaruim introduced the iru-an cs 
cent lioht cabinet baths and became an irdent advocate of sunlight hi 3 
in the nude state . 

Light baths have gone through a period of evolution and cliangt, ' 
now a high state of perfection has been att lined both in point of constru<^ 
tiou and efficiencv The introduction of ventilation of this for® ° 
hath bj the siigoCstion of Dr Titns, has been recognized as iroportan , 
in order to allow the escape and change of air during the administration 
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treatment, for, as Dr Bvron S Prite has well said, the term baking’ is 
not onl^ abbitrd but wholly misleading Bakiiio means cooking and 
necessitates an elevation of temperature in the interior of tlie substance 
that is being baked to a degree of 1C0° F or higher, whereas the bodv 



temperature general or local probabh ncier CTceeds 106® F under the 
most intensn e treatment ’ 

The incandescent light bulbs cmploTcd in thesi. lamps as in all thcra 
pLUtic lamps uluch aim to product tht preate«t degree of heat penetra 
tion, arc of tbc carbon filament tape and as prcMouslj stated the o- 
called deep therapy lamps arc onl> so m name, as penetration depends 
upon the quiliti or richness of the nas in the waves of greater waae- 
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Fio 8 — SiiAu. Ha:vi) Lamf Pboject 
I' ve P <TnrirT. OR SuGHTLT DlTtS 
otyi IUts 


the nnuufacture of \ tvpc of appa 
ratus that hid been introduced in 
the Woman « Ho pital in Xew 
York Citv hT Dr Ilirmin Grad 
The hi^t lights manufactured were 
cmplnreil for warming up the 
bodies and limbs of the Toung vic- 
tims of poltomieliti , the treatment 
of whom at the reque t of Dr Pcgi 
mid bavre, was placed under the 
writers direction in Bellevue Ho 
pitil Xew York Citv, following the 
epidemic of 1*^12 The«e lamps of 
different form (Figs 10 md 11) 
were extensivelv employed in the 
Phvsiotherapeutic Departments of 
the Government Hospitals du^ng 
and following the late War ind 
probably accomplished more toward 
bringing the profession to the rec- 
ognition of the value of radiant 
energy in thenpeiitics thin would 
have been otherwise po sihle 

An error in the terminology of 
this form of treatment, ‘bakinc” 
wis instituted at this time 
greater error m termmology could 
be made than the employment of 
the term ‘ biking for this form of 


rapidly moved over the surface. A 
lamp of suitable tvpe haa now heea 
perfected (Figs S and 8) This en 
ahles the operator to place the Imp 
in po ition at a di tance at which tii* 
temperature can be tolerated forrequi 
ite penods of time 

Multiple Inght Eeflectors — The 
need in therapeutics for a umfom 
reflection of light over con ideralle 
biirface , such as the trunk, resulted m 



Pig 9 — IcUiGEx Lamp of Same Tvfe 
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treatment, for as Pr Byron S Price has well «n(l, “the term hating’ is 
not onl> absurd but ■whollj xaisleadiDf, Bating meins cooting and 
necessitates an elevation of temperatun- m the inferior of the substance 
that is being bakotl to a degree ot IbO'^ F or higher, whereas fho boch 



temperature, general or local probably never cvectds IOC" F under the 
most intensive treatment ' 

The incandescent light bulbs employed m these lamps, as in all thera 
peutio lamps which aim to produce the greatest dvgree of heat pcnctra 
tion are of the carbon filament type and as previously stated, the so 
called “deep therapy lamps’ are only so m name, as penetration depends 
tipon the quality or richness of the ravs m the waves of greater wave- 
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length and lo^^e^ freqiione\, pirtiailarh the infn red ra^s, which arc far 
more nbmidaiit aa produced from the orbon filament me indcsi cut bulbs 

An adjustable form of in 
candescent lamp, reflecting pa^ 
allcl or aliplitls diicrgtnt njs 
and of inoilerito cost, is tlic 
lamp sliow n m 1 iga 8 and 0 on 
page doe 

Dry hot air Apparatus — 
Drj hot air nppanttis is iin d to 
administer dr> hot air uid is 
constnictid foi ^is and clctfri 
cil licitiiip, iind for limb Dud 
bod> applicitions 

Bodij 1 ijpe — The Ixodv tjpc 
of apparatus (hi^ 12) cm be 

F» u-Lv»0En Tvte OF Moltipif L,oo. "“J 

rcFLECToi. I*! >>ctter heated h> gis Ibiuacn 

burners than b^ clcctncitv ^ 
properly constructed apparatus should be proMded with moms for 
opening it and pushing th< patient into the opened receptacle or dioiiH 



—Gas KrATFD Hour Dry hot aik \rrAii.viv» 


open oier the rcdinin„ table Tlio heat should be furnidicd through ® 
IS pipe at leist one inch in diameter, m order tint it ini' he po •'i ^ 



APPUIVTUS 


to msiire adfquate pressure tft ruse the tunpcrtture to 500® P Turkisli 
toweling wrappings and gowns ar« « stntui pirts of tlio equipment Ex 
pcriencc has shomi that there sluntld U. an upright shield of wood provided 
to prevent the ovtrbeotiug of the pititnta feet It is possible that a 
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length and lower fref[iione\, pirtieularh tlic infra rod ra^s, winch are far 
more abundant as produced fiom tlic carbon filament incandescent bulb" 



/In ofljuslable form of id 
candescent lamp, ix/IcctiDg par 
nllcl or slijjiitH dnirgcnt ravs 
and of moderate cost, ts the 
lamp shown m I igs 8 and 9 on 
pa^L JOO 

Dry hot air Apparatus — 
Urv hot air apparatus is ii'cd to 
odmnustcr dr} hot air and is 
constructed for ^as and electri 
cal heating and for limb an I 
body applications 

Dod>/ 1 ype —The body fvpc 
of apparatus (Iig \ 2 ) can he 
M cd onls by institution*, 

IS better heated by gas Jlun 


burners than by electricity 
properly constructed apparatus «liould be provided with means for 
opening it and pushing the patient into the opened rtccptoclo or shoiila 



open over the reclining table The heat should be furnished through * 
gis pipe least one inch in diameter, in order that it may be ' 
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water is tlirown into stronger commotion effecting a greater degree of 
mecLauicil effect to parts under tnitmeiit (Fi^s 15 and JC) than the 
earlier tipe of sppiratiis 

Apparatus for gi'ing doudiea and jet sprajs is emplovcd in institu 
tions, Its principal effect being to produci. skin reaction as bot or cold 



Fig 15 — The MniBirooL Batu (Cou te y Dr Bard ell ) 


]cts are applied witL pres<rure to the body A lery actiie superficial 
hyperemia of the tissues of the skin la the result but this msj often 
bo as well or better obtained h\ the employment of body admiuistratiDus 
of radiant lij.ht and heat In the treatment of the spinal cord or other 
conditions of the nenous system it cannot ho compared in efficiency with 
the static current. 

High frequency Apparatus — The earliest type of hi^h frequency ap- 
paratus designed by d krsonval ccmsisted of a Puhnikorff coil attached 
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de\iees and is loss e'tpcnsive to operate To meet eveiy demand an 
apparatus open at both ends for applying heat to the knee-joint (Fig 14) 
has been made bj the manufacturers This apparatus is only of value 
to those who have not the more effective facilities for treating arthritis 
by diathermy or the static currents 



iio 14 — ^The Gas heated Dbyikxtais Apparatus fob Treati\o the Kaee oh 
Elbow Joint 

Hydrotherapeutic Apparatus — ^The facilities for administering 
whirlpool baths and cold and hot packs are the more practical tjpes ° 
apparatus required for hvdrotherapj adminstrations 

The whirlpool bath, which was designed and perfected m the os 
pitals during the Great War, has filled a useful role as a means of 
ducing a peculiar water massage to inflamed tissues The '“‘''‘L, 
this apparatus has been greatly enhanced by Dr Bardwell’s design ^ 
bvth should be made of ifonell metal which does not require pain m 
or finishing This should be made in the original form, whereby ® 
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to a resonator for frinsforming the IiIqIi voltage ciirrtut of the coil to the 
high frequent) current (iij^ 17) 

The rvtiOnalor consisted of two cmdtnser* either Lc)den jirs or other 
oondenstrs, in uluth tin foil wis insiilited littwein liters of insulatin^ 
material A •solenoid or coil conuLcted the outer coatings of the jars or 
a corresponding arnngement was made if other tapes of conden eis vere 
used \ spark gap which might he a aned in length, single or multiple 
was placed httwetn connections bitwcLD the two inner coatings The 
jars, solenoid and spark gap htin., arranged in senes avith the inner 
coatings of the condensers wire lonucetcd with the source of the current 
on either side A solenoid or tod connected the inner coatings (Fig 18) 



Fio 18— tBSAsoraiEST or Covnr sf»« '•ratK Otr asd ^olssoid This shows 
arra g meat itl pat «nt m circuit 

The samp principle as concerns the resonator is emplojcd with all modem 
t)pes of apparitus but aaith greatl) improacd facilities 

Ifodem Typis — Modem tapes of apparatus used for the pioduction 
of high frequenea currents emplev the nlteniating current and consist 
of a lar^c capacit) oil immer«ed transformer in which the pnmarv and 
sccoudar) are wound upon two paiallel bars insulated from each other 
The primara Wirt receives the current fiom the VC crmmpreial current, 
or the direct cumnt transfoimid to alternating bv a rotarj converter 
Insulatofl Wirt is wound in relativel) few turns around the pnmarv, 
and very fiup insulated wire in the stcondarj is provided with the requisite 
number of windings or turns and finmess to give the necessary indue 
taiiee and impedance to produce the desired potential or voltage of the 
apparatus The current thus transformed is conducted into tho resonator 
In the construction of these transformers attention is required bv the 
manufacturers to adjust the windings and condensers to a true resonance, 
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modem tj-peg of apparatus and of an equal capacity in the closed 
condensers 

The Oudin terminal of a resonator is an additional requisite An 
attachment to one terminal of tho dAnomal circuit is made consisting 
of a coil of the Guillmiiuot t\pe that is, the windings are arranged 
from the center to the periphery or \ice lersa, and they are of a sufficient 
number of turns to gi\e a three to fiie-inch discharge from the Oudin 
terminal This attachment is used for administering discharges of higher 
voltage than from the d Arsonval terminals and should be constructed 
with adjustments to give a range of varying discharges from the cold 
spark, which will not ignite parchment paper to a heavier fulguration 
or burning spark Tho latter is applied for administeriDg currents with 
vacuum or non vacuum electrodes md the hot fulguration spark, while 
tho former discharge is used for administering the desiccation spark for 
the removal of coudjlomata epitheliomas, keratoses and lupus patches 

Electrodes for Special Applications — A large vanetj of electrodes 
has been dcsitmed for special applications non vacuum or vacuum elec 
trodes adaptable to the various cavities of the bodj as well as electrodes 
for surface treatment tleotrodev for administering diathermy currents 
are be«t made of composition metal of a cage that will not crumple, but 
that will remain rclatnclv smooth — in thickness approximately twenty 
two I! and S gage The same material is used for other electrodes These 
are made in different shape* usuallv rectangular with rounded comers 
and are adapted for applications to varjing surfaces and conditions Tho 
edge 18 rolled up or evcnlv rounded so that there will he no discharge of 
fine sparks or sprajs from rough 01)5,63 or angles which would give annov 
ance to the patient aud make the administration impossible These include 
the more practical tjpes of metal surface electrodes, which can be prepared 
and used in individual cases as required by the operator 

Disc electrodes provided with bandies are furnished by manufacturers, 
but these are not readily applicable for it is not convenient for the patient 
or operator to hold them in place during the long applications which are 
necessary for the relief required 

The dtps and cords for iranslereitce of tho current and holding the 
electrodes are of importance The cords should be made of flexible or 
braided wire which will not become angulateJ and break, because a break 
in the circuit of a cord will give a very disagreeable shock to a patient 
Each apparatus should also be provided with one or two bifurcated cords 
for two attachments to the patients end so that two electrodes can be 
connected from one side of the d Arsonval circuit m administering appli 
cations to two surfaces from one pole with a large indifferent electrode 
placed at a definite place to complete the circuit from these surfaces 

The clips attached to the end of the connecting cords should be pro 
vided with slots, into which may he slipped the edge of the electrodes 



^4 rHFRMOTHPR\P\ 

ff>r a corrctt ithimrnpnt is c ocnttal to the d^^hreiy of t proper tipia 
peiUio current 

Thf •ifiarl ijdji of fh< resonator ts one of t!ie luost important f> eutids 
to a perfeoth working ippiritus The tniiltipk spirk p^p shouU ht pra- 
■Mdfd A\5th n isunil<<r of diachaTfemg poiuts and ft h' whi'‘k lh'‘ 

length of those ^ ips in la b( tarud, ineroismg or diminishing tht rpsi { 
ance in the pitinit •* mint (Fig 19) fo the nqinremonts of thclrat 
desired and indioatid he a hotwire nnUr m s nes Tlie Wst iTpr^ 
>{ intorruptera are thoM in which the mnltiplc gips nrc all opened to- 
gvthir, instead of tiKre»«inp tli» miraberor Itiigth of the gap The tip? 
>{ such interrupt* «lioiild be made of tungsten a metal capable of wita 
fetindsng loHj, u«ag«. 



Fi< U— TiPt «r Ml 1.TIPLC ‘JpsfK Ccr iKTiasTrrna HscruTSaBT IscBtis 

ISC rut sptrs I I'tom nini Au. »r rne Ovrs tosstssiLT ix (^racnT 


If th(Sf gaps discharge in the open b\ a inPlht<d which opens all t e 
gaps it oil time tlu oseiUatious will be more perfect and iiniform t 
b' otlur inetliods Fnrthcrm<»Tt the wear upon all the tips is the sane, 
and thr s in ifioub legiilattd b\ opening « r closing all the gap is uRifotw 
m impnn * an nf oi er mans ts pt of apparatus. 

Cro s sparkmgs m tlu spirb gap produce a noisj unharmonioi s '? 
tliare,c ind a kwer tn juems in point of the o dilations thin tin? 
de&cnbcd . 

The objections to i closed gap are (1) thit it mu t be frequeo i 
opened and cleaned otherwi t the discharge soon liecomes imperfect, s® 
(2) thOwC with maa irsiilating di is often become piineturtd, rt'ju 
that the} be replaced 

The capacity of the condensers in the alternating current cirtin 
varied to give the fleered amplitude and freijuencv Two to four wo* 
densers of one quart capaatv, coated, if Levden jars vuthm and vithoo 
over about two thirds of the surfaet, is the usual arrangement m 



R\DI\.NT LIGHT AKH HEiT APPLICATIONS 377 


electrodes and effluves, as measures for indociDg heat localh, are limited 
bj tbe surface irritation produced The countenmtant action of the cur 
rent bj these methods induces a verv active superficial hyperemia, and 
tbo effects are like those of eonversive heat, the current passing in and 
out of the bod> — at capacity 

The technic of the methods for producing eonierstie heat radiant 
hffht and heat and diathermy is distinctly variable according to the 
effects sought 

Skin Toleration —In all methods of heat application, there are prac 
tical rules of limitation to the decree of heat applied that will vary raa 
terially with diffcriiit methods Xhe skin v?ill stand a greater degree 
of heat from dry hot air than from any other method of application, and 
paraffin baths are tolerated at a temper itiirc far greater than wirm water 
The surface is peculnrlj sensitive to moist applications or applications 
that produce moisture that cannot be promptly absorbed or evaporated 

Tune of Application — ith nil methods the indication is to alter 
local conditions requiring as a rule prolonged applications of converaive 
heat in order that the fined cells ma> become well licotcd, that the cooling 
influenco of the blood stream at normal temperature maj not too rapidly 
restore to normal the heated tissues and limit the duration of the hyper 
(luia, which, for beneficial effects, should persist for a considerable timo 
after the administration. 


TECHNIC OF KADIANT LIGHT AND HEAT APPLICATIONS 

Position — The position of tlit patient should, as a rule bo reclining 
and comfortable and the source of tlie rajs should bo so placed that the 
radiations mil be projected perpendicularly upon the surface requiring 
treatment. 

Distance — The distance from the reflecting source of light should be 
adjusted to the comfort of the patient with a degree of beat always verging 
on discomfort — yerj warm. 

Extent of Exposure — The extent of exposure, as preiiyusly stated 
should be decidedly larger than the aiva of involyement but should be so 
hunted as not to cause discomfort from relatiyely heating unnecessarily 
parts not requiring it This may usually he regulated by the aisc of a small 
lie-ht apparatus for a small area and larger lamps or applicators over the 
body and extensive surface regions 

Length of Exposure — The time required should bo in nearlj all con 
ditions, when not otherwise pecified, at least one hour for each adminis 
tration In cases of severe conditions as of erystjelas or abscesses the 
one-hour exposures should be frequently repeated or continuous and con 
tiuued until severe symptoms have subsided 
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One o'^tremit} slionltl consist of an open jaw pro\)dotl with i 8crc\\ for 
clamping it to the electrode ILc clips should be cap-iblo of being k?- 
curcl) held to the electrode, so tint it will not become displaced during 
the process of treatment, when it might severeU bum the patient. 

Another measure to he provided is a meins for securing the electrode 
in position, <!o tint i rcstlp«« or ncrioiis patient cannot rcmoio them 
during tho passage of the current, and so occasion a disagreeable hum 
from a small contact during the treatment h^ an attempt to rcinoie the 
electrode when a curnnt la pissiii^ Pads with strips and buchlts or 
hindagts, which cm be secured hj the opcritor, are suitable devices for 
securing the electrodes in position Such is a practical precaution agamat 
accidents in ease of such patients 

Autocondensation — Jlie nutoLOiidcinatiou conch oi eliiir is one of 
tho perquisites of thermic treatment The couch or chair (Fig "0) 
should bo of such length that the piticnt’s» bo(l> and cNtrcmitics can he 
placed in a field opposed to a slicct of metal or wire mesh measunog 
approNimatclj sixteen inches in width h) sixtv inches m length and 
provided with a socket for connecting oiio i>olc of the d \r<niival terminal 
to tho sheet of metal Over tins should he placed a felt or silk lined 
cushion, approximately three inches in tlncknc'«s and six inches wider 
and longer than the sheet ot metal The cushion may ho covered with 
leather, cloth material, or pantasotc Upon this tho patient should to 
dine during the administration of the aulocoudcnsation current, and it 
ma\ bo emploved either for admimslcnug the treatment for hvpcrtcnsiou, 
or m the indirect d Arsonval method of treatment for heat therapy W 
be described 

A large 'lolonoid for antoconductiou treitment, as devised by d Vrson 
val, should be approximatelv two and one-half to three feet m diamcfei’ 
and six feet m lici^jlit when extended, and coii'«i«t3 of a spiral coil of vviri, 
the opposite extremities of which arc connected to the opposite tennmas 
of the dArsomal solenoid Ihis ipjviritus is not often used m this 
country and wouhl be rirdy culled for, liccausc the aiitocondcnsatioa 
method is far more prictical and accomplishes all or more than con 
be accomplished by the large solenoid 


GENERAL PRINCIPLES OF TECHNIC IN THERMOTHBRAPY 

Certain general principles apply to all methods of cmploving heat m 
therapeutics (1) the surface tn-itcd should always he considerably largct 
than the parts involved in the pathological process, (2) when stasis 
cstihlishcd, heat miv increase it whereas before stisis is cstabhs c i 
heat thoroughly applied — ^prcferiLly by the comersivc methods may 
prevent it, (3) the etfccts of the high frequency vacuum and nonvacuu® 



TECHKIC OF THE OVEN BATH 379 

Treat, irregular or thready pulse Preexisting cyanosis gradually 
disappears 

‘ In from ten to thirta minutes after the beginning of treatment, and 
dependent cbieflr upon his reflexea the patient « pulse becomes softer, 
Tvhen previously hard Rather quiiLlv there is established a distinct sen 
sation of a full, soft, rolling puist often with prolonged diastolic and 
full systolic periods apparently m part due to the diversion of the blood 
to the arterioles, whose elaslicitv is inertastd hj the heat but also to 
neuromuscular stimulation Tlie qualitv of the pulse is characteristic 
once one is familiar with it 

“If, however, the bodv has been exposed to a temperature much lower 
than 400° F no such effect occurs but after a considerable length of 
time, there is, instead of stimulation an actual depression, accompanied 
by mental inactivity and a general sense of laxity proportionate to the 
length of time the patient is expo cd to the beat Such effect from slow 
and low heat application neutralizes all attempts at producing reflex stimu 
lation, later by rapid and high temperilnre applications 

TJnder these latter incoriect conditions a patient suffienng from car 
diao dilatation or toxicity shows littU tendency towards improvement in 
the qualitv of pul»o at anv timt and if I 01 I 5 , continued there is still 
further evidence of depression and increasing «. \aDO!>]a ’ 

In order to note the heat effect produced upon the deep glandular 
areas Dr Price has found that it was ncw&sary to continue the heat 
application until the peak of nervous stimulation has been pas^d with a 
tendency to drowsiness cl o the patient is left m an uncomfortably over 
stimulated nervous state without the full accomplishment of the main 
object glandular stimulation This period also corresponds with that of 
the fully developed and characttristic pul 0 quihty 

‘ The patient s temperature is no index to sufficient dosage, and, if it 
were an accurate reading could not be obtained by mouth because of the 
cold applications Even the rectal temperatmt. docs not increase much over 
2 F under usual conditions Therefore the result obtained is impossible 
of explanation from the pinetrafion of heat It is a reflex result 

During this time the patient is always kept mtoiscd in Turkish towel 
mg and cold applications applied locaDv to the head The room should 
!« kept at a temperature not lower thin 75° F for a period of five to 
fifteen minutes during which time the water temperature is lowered 
somewhat. 

‘Immediately upon the establishment of a complete reaction the 
patient should be transferred from the oven tabic to the lowering device 
which 18 in readiness over the bathtub full of water beside the oven table 
This water must be at a temperature of from 107° F to 109° F , depend 
mg upon the patient. 



THERMOTHERiU’Y 


Large Applicators — La^ apphcitors with multiple liglits witlm 
a reflecting surface arc used for their tonic and constitutional effects, 
and the treatment should not ho continued until they cau«e a feeling of 
exhaustion One-half hour applications ire, as a rule, sufficient 

Light Baths — These hiths should be administered, except in sturdy 
individuals, with the patient m a reclining position and followed ty a 
considerable period of rest after the administration The temperature 
of the bath should be such as not to catu>e discomfort to the patient and 
the time ordmanlj not longer than twenty minutes 


TECHNIC OP THE OVEN BATH 

No treatment should bo administered during the period of active diges- 
tion or while under excitement The room m which the treatment » 
giien should be well ■ventilated and should ho at a comfortable tempera 
turo at the time when the patient is being transferred, when all draughts 
must bo xv oided 

The sdmmistntion should take phcc vvitli the patient lying m positwa 
upon the oven table The oven tnble should he perforated and provided 
with a mattress about one inch id thickness for the comfort of the patient, 
and to protect against burning The pilicnt should bo covered with three 
thicknesses of Turkish toweling tucked in around the extremities 
angular parts of the body Additional thicknesses of toweling should 
be applied over the feet and legs, and, if the patient is corpulent, another 
thickness over the aklomen Ibose unppnigs should be without foMa 
and applied without undue pressure anv where, and the bath shctt shouli 
be tucked in under the mattress edge, otherwise some of the heat will 
escape The ov cn table is then pushed into the ov en and the heat retaining 
curtain is placed around the patient’s neck and shoulders, in order that 
the hot air may not escape The gas is then lighted and the oven tem 
peraturc should nso to from 400° to 450° F within four minutes A 
lower oven temperature and less covering does not give the same resii 
During the administration and al‘<o after being placed m bed, the pn 
tient’s bead must bo constantly cooled with frequent local appUcatioas 
of cold damp cloths 

When the body is exposed to high temperatures and the bead is 
kept cooled a secondary dilatation of the intracranial vessels ■will be pr^ 
vented and the following evidence of the reflex effect will ho produced 

“Shortly there is a marked reflexstunulation [in every case] Thissfatt 
of stimulation is accompanied mental exhilaration and clanty o 
thought The pulse becomes slower, fuller, and relatively strong m 
of cardiac dilatation or toxicity m •whidi there was previously a rapid. 
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Local Hot air Baths — The local hot air bath is indicated for the treat 
ment of local septic infection in an arm or leg where stasis and edema 
art not too marked or where pus, it present in the subcutaneous tissues 
has been evacuated The parts should be wrapped m at least three or 
four thicknesses of Turkish toweling and placed m n smill oien designed 
for the purpose, upon the suspension device provided in the apparatus, 
and with the heat retaining curtain cirefully adjusted so that no heat 
will tbcjpc , the heat is then turned on 


TECHNIC rOE ADMINISTERING HYDROTHERAPY 

The tedmic for ulministering favdrotherap^ actordiug to Baruch is 
as follows 

The Wet Pack — Two tarijr woolen blinkets aie spread upon a mat 
tre«s most appropriately placetl (a rubber sheet must intencne to protect 
It from the moisture) upon a high fourle^oCd cot Upon this jb spread 
smoothlj a linen shiet, wrung out of water ot tempenture 60® to 70 F , 
appropriate to tho case the blanket should be long enough to ettend 
a foot or more bevond the pitients extremities The patient is placed 
upon the sheet with his irms raised alongside the head One-third of 
the sheet is drawn from left to riglit across the chest The arms are low 
ered alongside the bodv and the other two-thirds of the sheet are brought 
across the bod>, covering both arms but leaving the latter separated 
from the trunk bv the inttrvening sheet The lower part of the latter 
18 pressed between the thigh* and legs and the lower border tucked under 
the heels The uppvr border of the blanket is now grasped with the 
right hand, drawn at ri^ht angles to the clavicle downward, the fingers of 
the left hand are placed about fifteen inefies from the clavicle against the 
border of this tij,htlj drawn portion and held there while the right hand 
draws and pu hes the latter across the chest over the clavicle and shoulder 
beneath which it is tucked This procedure is similar to reversing a 
bandage Then on both sides the Umket is brought over the body and 
tightlv tucked under it then drawing with the left hand upon the por 
tion of the blanket or sheet coveriDg the patient, then with the outstretched 
fingers of the right hand pusbin^ the border of the blanket covering the 
bodj beneath the latter along the entire length of the bodv This pro- 
cedure IS repeated on the other side with the second blanket The lower 
ed^e of the blanket is now gathered together and tucked beneath the 
heels Fvervthing depends npon complete exclusion of air from the 
blanket cover The patient mav now he covraed with more woolen blinkets 
if necessarv If the covering has been skillfully done the patient will 
resemble a mummy whose bead is enveloped in a wet turban Unless 
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“After a period of five to fifteen minuter, during which time the water 
temperature is loivered somewhat, the pulse diminishes slightly in fre- 
quency and loses some of the characteristic rolhoo qiuliti At this 
time the patient should be raised out of the water on the tub elevatw 
and, under the Turkish toweling, t,nen a rapid rub with hot salt all 
o\er the body It is imperatue to avoid the contact of air currents, e\en 
for an instant, as tbov cause ptripheml arterial contact with correspond 
mg splanchnic dilatation ” 

After the salt rub the patient is at,am immersed, to wash off the salt, 
and then raised out of the watir and covered with a hot drr bath iheet, 
replacing the wet one The patient must alwavs be kept in the prone 
position, and is not allowed to ait upright for danger of syncope The 
blood at this time has been drawn from the interior to the surtace, and 
it ma\ be said in this t-oimcction that the skin wiU contain two-thirds 
of the blood of the body , for this reason greit care should he taken m 
ill the movemeiita of the pitieut that he be lifted and inamtaioed id a 
reclining position 

After nmoval to the table he is thoroiighh dried and massaged, and 
18 allowed nothing to eat or drink except hot water, if thiraty, for a 
period of two or three hours or more, depending upon the condition, duriiio 
which period he 19 not allowed to change from 1 horizontal position 0 
he might suffer in attack of svneope, fiom the presence of so much blood at 
the surface 

“After a period of five to seven hour*, except where especially contra 
indicated, the patient ma\ assume his usual course It is necexsarj to 
remain quiet for this period, as such is required for the natuial a 
complete restoration of responsiveness on the part of the heart muscit, 
as well as that of vasomotor control In persons with tardiovvci 
disease there is serious danger in getting around earlier If such a per*on 
rises too early after the treatment, there is spl inchnic dilatation 
degree depending upon condition*, hut m all cases the early asswtaiOo 
of the upright position obviously disturlx* the channels of vascular ui a 
tion as produced b> the heat, with the consequence that the g’amu 
ictivitv alreadv established 13 terminated 

“After a properly managed oven bath in cases of suhmetaholiSTQ t 
IS found in the following twentv four hour sample of urine a 
increase m the total solids over the preceding sample, whether the 
hciencv was in urea or chlonds, elimination arising from acidosis, in 
tinal toxemia or in tho blood retention of sugar Ihe blood ana 
correspondingly shows a diminution m urea chlonds sugar, or ace on 
bodies This result is so pronounced that «uch cases, when v 

hopeless, do rev ive because of the stimulation of tlu deep reflexes and 
prompt elimination ” 
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The aerator designed by Dr Bardwell differs distinctively in the 
nozzle, which mav be attached to an> tank, of which there were and are 
now manj forms emplojed m the Ann'i Hospitals and m the Veteran’s 
clinics 

The apparatus is best made attached to the tank as a permanent 
fixture with provision for the drain overflow The Leonard mixing \al\e 
and air meter should be directly attached to the tank as any two faucets 
on a sink 

This apparatus is used ver^ extensively in the Veteran's Bureau 
Hospitals throughout the country and serves a usctiil purpose as one of 
the measures that are emploved for relieving some of the less common 
painful conditions 


THERAPEUTICS OF HEAT 

Heat Therapy — This subject embraces a very estensive field of lodi 
cations It fills a very important role in the treatment of a lar^e range 
of impaired conditions of function and inllammatioii There is undoubt 
edlv no measure in medical use that so aptlv or completelj fills the useful 
demand for the treatment of infteitom condiUom as tbe methods of em 
ploving convective and conversive heat Likewise, m the treatment of 
defective metabolism impaired bv inflaamation and disturbed functions, 
these measures are used m conjunction with other physical modalities 
and accomplish results that are not and cannot be obtained by other 
measures in medical practice 

The application of radiaut light and heat dn hot air, and diathermy 
to the treatment of local mfeclion as prwiously stated in explaining the 
phjsiological effects of hjperemia acts upon infectious conditions in three 
distinct wavs 

1 The application of heat and light *3 p'lrticularlj efficacious in 
destroying certain bacteria tn situ All bacteria in superfcial fields sus 
ceptible to light or lOG® F of heat maj be destroyed bj appliuations of 
radiant light and heat from incandescent sources In the administration 
of reflected incandescent light and heat, the limit of the temperature 
to be employed will depend upon the skm toleration and so also in the 
cavities of tbe bodj conditions that are susceptible to heat as the pres 
ence of gonococci vield to applications of diathermy 

The skin and tissues as previously stated will readily withstand the 
ultraviolet rays and all bietena located m or immediately beneath the 
surface are destroved This property renders them invaluable in the 
treatment of a large range of infectious randitions 

2 Another method of effecting the destruction of bacteria is by the 
institution of active hyperemia throu^ heating of the involved tissues 
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guen for msomni'i the patient should receive an affusion at 70® F after 
removal from the wet pack and go into the open air after being dried 
“ifodifieation of this procedure consists m half packs, in which smailer 
or larger parts of the hodj arc enveloped in the damp sheet The duration 
of the pack (which should bo from one-half to one hour), the terture of the 
sheet, the temperature of the water and extent of pack, as well as the repe- 
titions, modifj the effect materially, as will ho seen If given for inborn 
ma, the patient must rcmim m the pack, if asleep , rapid hut gentle drying 
follows, and tho pack must he given m the bed " 


Dr Baruch further states “The first effect of contact with the cold, 
damp "heet is an irritation to the cutaneous nerves, and narrowing of 
the cutaneous vessels, which continues until the individuals power of 
reaction comes into play This depends, as m all hydriatic procedures, 
upon the age and condition ot the patient, old people and children do not 
react vs readilv as adults, and a previous high teropersture of the stm 
furthers rvpid reaction when circulation is not very feeble There bem 
no mechanical aid given by the attendant, as in tho sheet hitb, reaction 
depends entirely upon the vital powers of the patient This fact dia 
tingmshes the wet pack coinplclcly from oil other hydriatic proceduTca, 
and demands judicious recognition of the patients nactivo capacity 
soon as the first “shock” is over, which lasts one to five minutes and toM 
times produces shivering, the peripheral voxels begin to dilate, and the 
system makes an effort to equalize the temperature between tho skin aad 
the sheet When the bodv temperature is high, as m fevers, there is no 
chilliness, the cooled blood is driven from tho surface to tho suhjaccu 
structures, but verv soon tlic warm blood from the interior takes its place, 
and dilatation of the ves^ls is the result This continuous intcrchangL 
of temperature which ocairs easilv and slowlv in patients with norma 
temperatuie, gives rise to a vaporization of the sheet which furthers loss 
of heat from the skin This is increased by non-conductivity of tbebla t 
He soon experiences a mild bealmg of the body due to the consenatue 
powers of the organism, continuing to create heat to compensate for t c 
threatened or accomplished loss ” 


The Whirlpool Bath — This bath, introduced during the Great 
for use in the Armv, serves as a valuable means of treating open 
and inflammatory conditions It was found particularlv valuable m 
treatment of tender stumps The parts should be immersed for a con 
siderable time during each administration 

The discharge of water through a one eighth inch opening under pr 
sure as m the Bardwell type of bath (Figs 15 and 1C) draws m the au’i 
giving a greater degree of commotion ra the tank than did the first app^* 
ratus used in the Government Hospitals 
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siliti the first t«ent} fotirlioura confirmed long ago m the writer s 

c'lpi nence, is the application of the static wave current with a small metal 
or surfuc vKiuiin electrode pheed directlj over the enlarged hardened 
tonsil, nhicli imv thus h softened with a complete resolution of the ni 
duration lufore pus Tliere is no danger in the first twent\ four hour«, 
lipfort pus, ot extending the infection, hut the method is effective in 
rtsoh mg the process and aborting the tonsihtis 

Felons and Whitlows — When these are treated in the first twentv 
four hours, thev may also be promptlv relieved bj the static method 
Long txposiirLs to ridnnt light and hi it should precede the use of the 
static current in thtso casts and also m ca ts ot tonsilitis Otherwise 
felons and whitlows iua\ he treatid with ultmiolet rajs and incandescent 
li^ht radiations as outlined in the tnatraeut of bods and furuncles 

Acute Otitis Media — Treatment ot this discasi hj radiant hoht ami 
iicat IS one of the classical methods in heat tbcnpv that should be univer 
sally adopted, and would be but foi the inattention manifested bv the 
otologi ts In the first stage of au otiliv media, if ndiaut light and heat 
« thoToughlj applied for rue or two honrs to the surface, at a distance 
at which the pUitnt will tolerate the beat this protediirc will often abort 
the infection at tho onset This the author his confirmed in two instances 
on Lis own person If, however the condition is not aborted, the relict 
afforded hv the local applications ol reflected incandescent light and heit 
will m ure the patient greit rclici from the intense pim After the pus 
lias hcguii to discharge, whetlicr a paracentesis is done or not if the light 
applications are persisted in with tw > one hour applications on the first daj 
anionei ortwiu daih on subsequent davs lor at Icist one hour each time, 
tlip trouble will he cured with the membrane repaired within two weeks, 
and a chronic disfhirgo will not persist 

Chronic Purulent Otitis Media — This can bo relieved bj daily one 
liiiur applications of reflected radiant incandescent light, as in the acute 
ca ts This treitment will sncccssfultv cun. most cases m which there 
13 no Lone lucrosis within three weeks and usualh much sooner with a 
liedlmg of the inemhnne This mi thud was introduced hj Herbert F 
Pitcher II D, of Ilavfrhili MassaUiusetts and the writer has observed 
the rt«u]ts from the method in a large number of cases m none of which 
it took over three weeks to effeet a cun If this statement is doubted a 
thorough trial and investigation of the method will bo convincing 

Mastoiditis — Sfastoiditis would verv raitlj occur if otifis media was 
attended to bj the method described It has often been aborted by the 
method outlined ahive as rc|»orted bv Dr Pitcher in his original paper 
and this method should be rerommended in early cases, notwithstanding 
tho attitude of the aunsts If pending an operation there was a delay 
for from ten to fittCLii hours a more or less persistent application of 
rtflecUd light over the involved parts has m many cases caused a dia 
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Bj this means the phagocytes are drawn in greater numbers into the 
infected field, raising the local resistance of the tissues and thereby 
enabling the phagoc\tes to destroy the bacteria, and the tissues to throF 
off the locil invaders The altered condition of nutrition, furthermore 
gives added force to the fited cells, the macrophages, m the lymphatic 
system, whereby resistance is fortified against infection and the system 
IS enabled to throw off bacterial invaders 

3 Another method of tffectiiio i local process of inftction is bv the 
use of the X ra\ or radium, wherel^ the bacteria are sterilized and so 
rendered inert After a requisite series of short evpobures, an actire 
hyperemia is induced, as by the previous method, so carry ing away the 
inert bacteria The success of this method is practically demonstrated 
m tubcT'cnlar and pvogemc processes 

Treatment op Special Conditiovs op Ixfectiov 

Boils — In boils prolonged applications of radnnt light and beat, or 
prolonged applications of the higli frequency current from vacuum or non 
vacuum electrodes, will often abort the procc«3 This is accomplished 
by the induction of active hyperemia and the action of the heat upon the 
bacteria 

Abscesses — Ultraviolet rav« Lave proved very efficacious in cnriDo 
incipient abscesses when applied through a quartz applicator with com 
pre»sion of the offending process Tint «Meh on application may produc® 
a blister should not forestall a thorough application to the surface, as the 
blister soon disappears and the germ process as well, when treated before 
pus The same measure may be effective m aborting carbuncles m tht 
first stage before pus is formed Tho ultraviolet application should he 
followed promptly on the following dav by the application of rcflecte 
incandescent ravs with long exposures, which will hasten the healing o 
the blister and further destroy any remaining local infection 

Another method which has hecn 8ucce'?sful in the treatment of 
huncles and crops of both is the adniiniitration of an erythema do e o 
Xravs, followed the next day by a two hour application of reflected ra 
diant incandescent light, and this followed by a thorough application o 
the high frequency current from vacuum or non v acuum electrodes 1 ^ 
are three factors which enter mto this method (1) thorough stenheatio’^ 
— not destruction — of the bacteria bv the prolonged application of X 
(2) actiie hyperemia induced by the radiant light and heat, which carries 
m a vast number of phagocytes, and (3) tissue resistance and 
tosis which 13 still further accentuated by the application to the sur 8 
of the current with the high frequency electrode*’ 

Quinsy — This may be relieved by the same methods applied externa J” 
over the indurated tonsil Another method of treating suppurative ton 
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liour 13 remarkable and the progrt’»s to a cure usuallj complete m a few 
days 

Foreign Bodies — Following removal of a foreign bodv from the eve 
the application of reflected light for half an hour will afford prompt relief 
from the irritation caused by tlie prebcnce of the foreign body 

Erysipelas —There is nothing durmg recent years that has given the 
writer greater satisfaction thnn his own results and those of others from 
the u^e of radiant incandescent light m the treatment of erysipelas The 
distovcri of its efiicacy was m'lde bi the writer more than ton years ago 
when a patient came into the office with a well-developed erysipelas 
of the face m the first stage The light was reflected upon the surface 
for one and one-half hours and the relief was complete, as the condition 
made no further progress This led to a. <iucstion as to tho diagnosis, but 
vhen light was applied later in a \er\ striking and marked case, the same 
result was obtained with a complete cure of the condition within two 
dais It was thus demonstrated that erisipelas can be cured by this 
method, and this his been rcpcatodlv verified 

Local Septic Infection — Loc il septic infection or blood poisoning 
has destroved tho lives of many pbvsicians and surgeons, and frequent 
reports of fatalities oatablish the condition as a matter of so great concern 
that the management of the e cases hy heat therapy must bo considered 
at length, becuuo w© boluvo it to embrace methods of great importance 
in an otherw iso iinfortunato class of conditions 

When following an accident or operition the surgeon discovers a 
point of infection or upon a patient a piinful spot appears having the 
characteristic indication of septic infection, (he early application of the 
ultraviolet rays over the site followed by a long application of reflected 
incandescent light and heat will in neirlj all matinees abort the trouble 
In the absence ot a mercury vapor lamp there are few cases that will 
not Meld to prolonged applications of incandescent radiations from the 
small therapeutic lamp it this early stage IVhen however, the infection 
has become, seated in the hand or le^ and lymphangitis appears the 
seriousness of the condition will be confirmed That there is no difficulty 
in controlling the infection at this stage, either by prolonged applications 
of radiant light and heat or by the ultraviolet ravs either in cases of this 
kind, or in any case in which pus has not accumulated, is an established 
fact 

In septic cases which have been opened and drained but in which from 
peripheral indications extension to the trunk is to be apprehended, the 
administration of dry hot-air m the localized oven for treating arms or 
legs promises prompt relief With the parts well wrapped in three or 
four thicknesses of Turkish toweling and enclosed in the oven employing 
a temperature of from 400 F to 500® F for one hour daily the heat 
will promptly relieve and cure the condition m three or four days This 
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tinct fall in the leukocyte count, indicating that operation ivas unneoessarr 
Numerous cases of mastoiditis ha\c already been reported as having kfa 
cured bv danng men uho uere willing to take a chance in the face oi 
surgical criticism. Tliere is abundant evidence of the vusdom of such 
a course 'We believe that eveij effort should he made to bring thf" 
otologist to recognize the importance of employ mg, in the treatment of 
otitis media, a measure so safe and so certain of success TOen this is 
done, mastoiditis will be a rare condition. 

Coryza, — simple corjza, affectia^ the mucous membrane of th 
nares, is relieved with remarkable promptness bj repeated one-hour appli 
cations of reflected incandescent light, employing the smaller lamp These 
applications should be made morning and evening, with the lamp sus- 
pended at a distance that can easily be tolerated by the skin, so as not to 
cause the patient undue discomfort If desired, a small pledget of mois- 
tened cotton may be put over each eye, but there is no harm from the 
e'^posure, if the ejes arc kept dosed during the application If adminis- 
tered morning and evening rarely more than three or four applications 
will be required completely to rdicvo the corjza The same measure 
applied to a throat affected with laryngitis will afford relief The effect, 
however is not so uuiformlj successful as with coryza, but prorapth Jields 
to dinthermv 

Sinusitis — When this is treated by the some method as corvza it will 
require a greater number of npplications, but m most cases can bo com 
pletely relieved within one month, varying with the condition — acute of 
chronic This has been a routine practice m the offices of the writer for 
the past fifteen years, and the results hare been so uniformly sucecssftu 
that he can speak in the highest terms of tho results 

Another beneficial method in these cases is tho use of diathermy wit 
the active electrode placed over the forehead and sinuses and the m 
different one upon the back of the neck The active electrode flhou 
be about two inches in width and six inches long The relief from di»- 
comfort IS often instantaneous 

Suppurative Conditions — In suppurative conditions of the antrum 
the persistent use of light, after the cavity has been drained through an 
opening into the nares, can be depended upon to dispel the condiUcn 
which would, otherwise, be persistent To relieve this condition cither m 
sinusitis or in antral absces«>e3 will require several weeks of daily uae 
of the radiant incandescent lif ^ t 

Purulent Conjunctivitis — In purulent conjunctivitis of pvogenm 
and gonorrheal origin the radiant incandescent light is remarkablv e 
tive in conferring relief It is, undoubtedly, the heat in these ca«es 
effects the destruction of the hacterial process From the in«titution 
the treatment applications should be made of one hour in duration e 
followed by a two hour interval The relief from pam m the first a 
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said to the writer that he had fried the next case, with success, and that 
he now employs it is a routine method not onU m mfictions, but bc- 
fcre and after operations 

It will Ik bicn be these reports that, eien m serious and neglected 
cases the measures are snecessfiil, so long as a senons destruction of the 
parts or adhesion of tendons in tlitir she iths has not \ct become assured 
There IS no subject among those hero treated for which the author 
a ks i more conscientious sampithetie imestigation of the statements 
made than in septic eases since tliereb> fatalities can he curtailed and 
the number of disabled and trippkd limbs can be reduced 

Indurated Acne — This class of condition is not as a rule successfulh 
treated bj the usual derniatologieal methods During the past twentj 
Mai'S lerj nian\ aoung men nnd women have come to the office of the 
vnUer aud h\9 wife and associate Dr Mvrv ^.rnold ‘^now, -with their 
faces scarred and m varving degrees covered with large hearj acne 
pu’tulos Tho practice of treating these cases bv puncture curettage 
nid anti eptic injeetions hi« Ikcii of little avail in heu of what we be- 
lieve to be tho curative method of choice — the X riv We wish to em 
phasize here the importanee of emploviiig other methods with this 

If following the list X rov exposure there are still a few persistent 
piiatnles a small number ol applications of the vacuum electrode pref 
triblv emplovin^ tho static current hut otherwise with the high frequency 
apparatus thotouehlv applied over the tace. will leave the shin free and 
clear of tho infection 

It may prove possible tbouji m tin writers cypenence this has not 
been demonstrated to cure indurated lene with repeated applications of 
the uUrauoUt rays 

lliG difficulty m furnucles and crops of botU is that the extension of 
the infection tikes place through the IvTnphatics under the surface of the 
skin and that the processes crop up like weeds in the garden from a pre- 
ceding infcetioii, which the ultraviolet rav mav nit penetrate deep enough 
to forestall as the Xriy does It is probable that persistent applica 
tions of the glass electrode currents or of reflected incandescent light would 
bn more effectire in thc»c ca es than the ultraviolet ray The X ray has 
hllcd tho role in the writer s experience without a failure in a very large 
nuinbi r of cases, at least fiftv and he cordially endorses the method 
In Simple acne the chief indication is to produce contraction of the 
outer laver of the skin and so close the mouths of the sebaceous fillicles 
against odmisaion of foreign substance and consequent blackheads and 
suppuration It is in the relaxed porous akm of the voung man or 
Woman at pubertv that this condition generally occurs and the presence 
of the=* blemishes is a sourtc of great amM^ance to those so marked One 
aeries of X lay exposures will usually suffice to effect a cure T ns has 
betn verified in the experience of numerous writers 
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statement is basod upon personal experience u itli a large imraber of casrs 
uitbout a fulurc 

Ihc following case reports will illustrate the metlioj iii serious C3''‘3 
luidcr 'var\mg conditions llitre are so mam failures under the present 
practice of applying hot wet drc3sint,s and the hmfc, and =o many rf 
thc'^t ciSLs occur, as to lead the writer to urge the investigation of the 
methods outlined 

Case 1 Hr S referred bj a local plijsician came under ob ervation 
after nmnorons openings had licen mule dr lining the pus from the sub- 
cutaneoiis, tissues of the arm ind fort inn llic arm was wrapp'd m 
lurkibh towcliiio iiid plated in the local ovtii appii itns (Fig l’)jae 
cordin^ to the tcclinic elscwlitre distrilxal Hie trcitmcnt was given, os 
IS customarv, lor from thirtv to forl^ iiinmtes with a temperature of 
400° F After this application tlu irm vv is dressed and bitidagcd, snl 
the treatment was repeated on the following dav and agiin on the thirl 
dav After these three admunstntions there was no further evidence of 


infection and the parts ht deal jiromptlv without iitrtlicr treatment 

Caso 2 A looil phvsician who had infected liis right hand at an 
operation eamo with a distinct swelling in tlio hind and forearm with 
no evidence of fluctuation or the pre cnee of pn«, hut with a IvmphaiiB’f’* 
extending up the arm to the axilla, indicating that the infection vvis well 
advanced The part was subjected to the «amo treatment ns the pre* 
ceding ease, and onU three treatments were lucossirj to remove the m 
fection As a nilc this is the ordiiur> routine before pus i formed m 


the subcutaneous tiwiios 

Caso 3 The third ease it presented a condition that hid been laglecfid 
for three months following the infection A\ hen the ta c came under ob- 
servation there were three sinuses diNcbargmg pus on the hick nf the 
right hand The joints were stiff and the hind uselcbS Tic end o 
the index finger was sloughing to the bone Iho examination demnn 
strated that the tendons were not bound in the slicatlis A g>od propiosis 
was given, much to the surprise of the surgeon Vit in'-titutcd the dr^ 
hotair oven treatment which was administered five times and m the m 
terval long applications of reflected iiiLiiidf«.ont light were made, 
forearm and hand were exercised and vihritod between treatments 
parts gradually became flexible, the sinu cs clo'scd, and the ulceration a 
the end of the index finder litiUd pmmptiv witliin three week* 


patient was able to return liorac witli a useful hand 

In an interv itw with Dr Oehsner in Chicago, lu the suinnK r of 19 
he related his experience avitli an infection m Ins own arm, from w' 
ho had hecii flufFiring severtlv wh«n one of the voiing men on Ins 
sUj,,e,estcd radiant incandescent light As a matter of fact the 
not have much faith in the meiswrc, hut he said, ‘ Trv anything 
condition was promptly relieved and he was soon cured Still skcptiW 
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said to the -writer that lie had tried the next ciae with succc^s and that 
he now craplo} s it as a rontme method not onlj m infectious hut be- 
fcrp and after operations 

It will K seen ha the e reports that, cacn m serious and neglected 
ca C8, the meisims are Mictcssiiil, so long as a serious destruction of the 
parts or idhesion of tendons in their sheaths has not act become assured 
There is no subject anion^ those hero treited for which the author 
asks a more con ciciitious sympathetic imestigition of the statements 
nude than in siptio cases, j>mce thereby fatalities can be curtailed and 
tlie nmnhir of disabled and crippled limbs can be reduced 

Indurated Acne — This class of condition is not as a ruli, siicccssfulU 
treated by the usual derinatolo^icil methods During the past twenti 
lears icrv many \oung men and women hue come to the office of the 
writer and hia wife and associate Er Man Arnold ''now, with their 
faces scarred and in -viryin^ dejnid covered with large lieiej acne 
pustules The, practice of treating these oa es hv puncture curettage 
ind antiseptic injections has been of little avail in lieu of what we be- 
lieve to ho the curative method of choice — the Xriv We wish to em 
phasize hero the importance of emploving other methods with this 

If, following the last X rav exposure, there arc still a lew persistent 
pustules a small number ot applications ot the vacuum electrode pref 
eribly emploving the static current but othcmiw with the hi^li frefiutncv 
ajipamtus thoroughlv applied over the lace, will Uare the skin free and 
clear of the infection 

It max prove pis ibl< thoiigli m the writer s expeneneo this has not 
been demonstrated to cure induritcd acne with repeated applications ol 
the iHtraiiolei rays 

The difficultv in furnvehs and crops of botls is that the extension of 
the infection takes place through the Ivmpliatics under the surface of the 
skin and that the proce scs crop up like weeds in the garden from a pre 
csdin^ infection which the ultraviolet rav mav not penetrate deep enough 
to forestall as the X rav does It is probable that persistent applica 
tions of the glass electrode currents or of reflected mcandescint light would 
h< more effective in these ca ca than the ultraviolet ray The \ rav has 
fflhd the role in the. writer s expencnce -without a failure in a verv large 
numl er of cases at kist fifty, and he cordially endorsea the method 
Jn simple acne the chief indication is to produce contraction of the 
outer lavor of the skin and so close die mouths of the sihaceous iollicles 
d„ain t admission of foreign substmee, and conseijnent blackheads and 
suppuration It is in the relaxed porous skin of the vonng min or 
woman at pnbertv that this condition generally occurs and tho presence 
of the e blemishes is n source of great annovanco to those so marked One 
sen 3 of X ray exposures will uouallv suffice to effect a cure This has 
liciu verified in the experience of numerous writers 
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Fungus Infections of Skin and Scalp —In these conditions, jnciuamj 
tinea tonsurans, faius, and sycosis, the A nj has long held an unques 
tioned reputation as a curative measure There is, however, no douU 
that radiant light and heat and the ultraviolet rajs, particularly the latter, 
will proto enpablo of dcstroving the fungi of these conditions If the 
ultraviolet rata are employed, a blister should he induced at each evposure, 
and this course should be persisted lu The exposures or applications 
should bo made b\ passing tlie rats thmugh a quartz applicator and apph 
mg them with pressure over the affected areas 

Urticaria and Hives — These affections usually an e from a disfurloj 
gastro intestinal tract, often due to idiosyncrasy to some food, and mar 
persist after removal of the cause Thet may then le promptly relieved by 
long exposures to incandescent light radiations 

Treatment of Pulmonary Conditions — In the treatment of pulmonary 
affections occurring at various sites, there are probably no mcisnrcs more 
energetic or successful m limiting the process and relieving the condition 
than the administration of radiant energy and dmthcrmv, particubrlr 
the latter In the incipient stigc of pulmonarv tuberculosis, before to 
IS danger from hemorrhage, hyperemia induced tiironghoiit the lungsuh 
stance bv Iiigli frequency dialhcnny offers much through arrestiuent of 
the process bv the local destruction of bacteria on the part of thcbmplifr 
evtes The X ray has been demonstrated to incroist local Ivmpbocvtwii 
and IS indicated in conjunction with other measures These measures effa 
much in relieving the incipient stage of pulmonarv tuberculosis, 
corrections of habits, or of digestive disturbance or other fiinctioasl ui 
rangoraonts which have lowered the patient's resibtanco 

In acute pleurisy there is probably no other measure that will g""® “ 
prompt and complete relief as diathermy, employing two large me 
electrodes, usually placed laterally on the opposite oides over the 
directly opposite The pain and fever disappear as a rule with t’m ^ 
treatment, which should be applied with as high a temperature as ^ 
skin will permit According to the writers cxpcncnco the duration s 
be for one hour at the first sitting, and the patient should have tbo we'l^ 
ing apparel all removed and be either wrapped m a ahcct or in a 'mo 
or pajamas This precaution is taken in the treatment of all ca*cs 
which the high frequency current is emploved over largo surfaces m ov 
that the clothing may not become moistened by the general 
induced, and so endanger the patient to a future chill from exposure a 
leaving the offices , ,„1J be 

Bronchitis Acute and Chronic — Acute — Acute bronchitis siw 
treated in practically tho same manner as pleurisy, the electrodes, 
ever, being placed anteriorly and posteriorly instead of lateralh 
same rules as to dosage and precautions against dampness of the c o o 
and thorough drying of tiie patient before dressing should be ol'sc 
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The electrodes m these eisea should bo approTitnatelj twelve inches square 
When there is a complicating largngitis the anterior electrode may have 
attached to it another small electrode placed over fhft larvux during the 
administration There aro few cases of acute bronchitis that cannot be 
effectivclv cured in two or three such ndmmistrations There is no more 
gratifving result obtained hj any other method in any condition than bv 
diathermv in the treatment of acute bronchitis 

Chronic — In chronic bronchitis three or four weeks mav be required 
to effect absolute relief of the condition Treatments should be given at 
fir»t daily and continued on alternate dajs until the chronic cough has 
completelj disappeared It la rarely necessary m the treatment of these 
ca-ca to administer expectorants as the relief is so prompt and progres 
sive that these nauseating and depressing measures may be avoided 

Pneumonia — It has been antHipvted from the results obtained in the 
treatment of pleunsg and hronchttis that pneumonia would naturullv be 
relieved and possiblv cured bv the same measures Clinicians familiar 
nnth the indications for the use of radiant light and heat have frequentlj 
shown that pneumonia patients are relieved from cardiac weakness with 
control of temperatures and increased elimiaation by prolonged applies 
tions of this remedv Thovilue of reflected incandescent light in pneu 
monia has often heon confirmed Even if not emploved throughout the 
whole course, the effects are most gratifying at the time nearing the 
cnsiB, with indications of cardiac failure and with a weak irregular pulse 
The following case will illustrate the point of view 
A phvsician called the writer in consultation concerning the condi 
tion of his father an aged man who was suffering at the period of crisis 
with delinum The pulse was weak and intermittent and the prognosis 
serious Prolonged applications of reflected incandescent light were ad 
vised over the chest and bodj emplojmg a multiple light applicator 
The result was hichlv gratifving Immediitcly the force of the pulse 
increased and the beats became regular the respirations became deeper 
the dclinura disappeared and the patient made a prompt recoverv 

This was in accord with the principles set forth in the previous part of 
this chapter, where the effect of peripheral heat applications upon the deep 
spinal R flexes is referred to as affecting cardiac and pulmonary centers 
There is no danger, whatever from such an administration and reflex 
respinse of the vital centers to peripheral stimulation may be relied upon 
as other stimulants caiinot be with the «ame confidence 

Reported success from (he employment of diathermy m all stages of 
pneumonia has opened up in a most striking wav the indications for its 
rational emplovment It seems from the reports that, at anv stage of 
the infection, improvement instituted from the first administration 
It IS possible that when the first severe pleuritic pains and the chill 
mark the onset if diathermy is at once administered throughout the 
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iii\olved portion of the lung, the condition nn\ be promptlv aborted as 
occurs in all cises of pleurisy that ire treated at the onset The incrc^d 
influx of arterial blood to the longs cimcs along a multitiide of pba'i)- 
evtes, which ma> pro\e capihle of cleaning out the bacteria from 
Ijmph spaces, as thei do in bronchitis, so aborting the proce s at the 
outset Cases of seiere pleurisy iro promptly arrested aini ve bcliere 
that pneumonia nia\ bo in the first stages 

It IS onlj fair to presume that this would occur after the results ob- 
tained m the treatment of ad\inccd cises Nine ca«cs were reported 
b\ Dr Harr^ Eaton Stewart of New Ha\en Connecticut, wbicli irere 
treated at the Marine Hospital on Staten Island under Ins direction In 
even instance Ijsis was institiiUd at the first administration of dntknnv, 
the current heing emplovcd for not longer than one half hour, and re- 
coverv was complete in every one of the cases so treated, except one, a 
tenth case, in which there were complicating condition* lu tins C3 e 
the findings at autopsv were “Lohar pneumonia on the right, eeuttal 
pneumonia on the left, pleunsv with effusion* on the left septicemia w 
the pleural cavity and an exudato about ono-eiglith inch thick, wmeli 
covered the pleura ’ 

The follovring are Dr Stewart s conclusions 

“The results in tbe«c casts arc suggestive tint dnthcrm> will have 
a marked influence in hastening rtcorcry in pneumonia The endenw 
13 not at all conclusive In «<vird of the eases the diathormv 
instituted until the time when in favorable cases the temperature mie 
be expected to start downward, but it is the opinion of the mi died s a 
who selected these as test cases that diathcrm_} helped in their 
IVhen we have had many more casts to report on, we hope to be ab e 
make a more definite statement, but this much wo do know, that, wi 
eiery rtnyle case and m almost fiery singh ireafinfnt tin. 
effect upon the patients was remarkable Cvanosis disappcand 
expiratorv grunt, when present, was markedly lessoned nr stopped eutirf ^ 
respirations were less labored and the pitient received from two 
hours of verv marked relief, in manv cases obtaniinr, sound sleep 
diathermy has been ordered as «!non ns the diagnosis is made m everv 
of pneumonia at the Marine Hospital ” 

In the future, treatment of the&e cases mav be administered at t^^ 
bedside m the hospital or m the patient* homo bv the m tdlation 
portable apparatus wherever the electric current is found 

numerous manufacturers are making portable high frequtDC) 
paratus which can be brought to the bedside when if the ‘ 
administered bj competent physicians who understand the technic, 
can be no question as to the expediencj of treating ca cs of pneumonia 
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hospitals with diathcrmj, as maj also be done •with cases of pleurisy and 
bronchitis 

Cholecystitis — In catarihal choleevstitis the administration of di 
atherinv through the jtall bladder affords prompt relief from pain and 
tcndeme s oaer the rejon, and in acute cases promptly restores the nor 
mal circulation with relief of the process In chronic cases relief will 
be rclatno to conditions In cholei.>stiti8 as in all conditions of in 
fcction, the presence of pus contra indicates the use of diathermv 

Catarrhal Appendicitis — Tht same may be said of the treatment of 
the tirlv stage of appendicitis before the development of pus It is pos 
siblo in these cases propcrlv to dissipate the local infection relieving 
the pain and muscular tension by either diathermy or radiant light and 
heat deferring rctuirse to surgerv 

Dietitians are contending that all of these pending esses may be sued 
from operation by the institution of a properly constituted diet — one 
free from ewss of animal protein and consisting largelv of whole-gram 
cereals, vvholewlieat bread green vegetables, and fruit 

The joint emplovment thcreiorc of the measures referred to will ar 
rest the process m the earlv stages and if used conjointly with the estab 
hshment of a correct dictarv ma\ restore the normal condition 

Cond\Uonsdue io the coneampUon of xartom sUmuhnie and narcoUen 
as alcohol and opium which impair the secretions and irritate the eondi 
tions of Tarious orj,an8 particularlv of the stomach liTer, and cardia 
variously disturb metabolism re<iuiriDg special consideration 

The Liver — In cases if acute Lopatitis when the leukoevte count 
will detennine that an ahveas is not complicating the trouble diathermv 
passing the current through the liver with one electrode placed well over 
that organ and the other oliliquelv on the opposite side of the trunh will 
arrcbt an acute condition here as el->ewhcrc In lieu of diathermv long 
applications of radiant liglit and heat for periods of two or more hours 
as in cholecv titis will often afford relief, though not so marked or 
Icncficial as bv diathermv 

In the a(rop/iic stage of cirrhoxtx of the hier so called nutmeg liver ’ 
w-ith ascites nr in the later stages with general anasarca diathermv «ome 
times accomplishes good results 

The follow mg case report will give a clearer understanding of the bene- 
fits to be derived from di itlicrmy m this condition 

Dr S who had been suffi ring for several months with general 
anaaam with marked aacitea cime under the writer s observation in this 
condition He was able to get around and to come and go from the 
offite blit had given up his active work with the Board of Health and 
other activities m which he was engaged Diathermy was administered 
dailv for one hour with one large electrode pliccd over the liver and the 
other, of equal size, obliquelv on the opposite side of the bodv After two 
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involved portion of the lung, tlio condition ini) he promptly ihortd, as 
occurs in all cases of pleunij that ire treated it the onset Ihc iiimi«d 
influx of arternl blood to the lungs carries along a multitude of plia'^ 
cjrtes, which mnv prove capable of ckiiiing out the bacteria frmn t!if 
l^mph spaces, is tin v do in bronchitis so ahorting the process at tin’ 
outset Cases of severe pleurisv iro promptly arrested and v\e beliuc 
tliat pneumonia mav he in the first stages 

It IS only fair to presume that this would oci iir after the results oh 
tamed in the treitmcnt of advanced cases ^ine eases were reputed 
h\ Dr Ilarrv Laton Stewart of New Haven, Connecticut viliicli were 
treated at the Marine Hospital on Staten Island under Ins direction In 
ever} instance Ivsis was instituted at the first administration of diathcnuT, 
the current being eniplovcd for not longir than oiio-lnlf hour and r^ 
coven was complete m cver^ one of the cises so treated, except one, a 
tenth ease, in which there were complicating conditions In (his 
the findings at autopsy were “liobir pnenmoma on the tight, centrsl 
pneumonia on the loft, pleurisy with ofTiisions on the lift, scptictnna ir 
the pleurd enitv and an exudate alioHt onc-cightli inch thick, vihich 
covered the plcvira ” 

The following are Dr Stewart’s conclusions 

The results in those eases arc siiggvstivc tliat diathermy will Bare 
a marked influence m hastening recovery in pnoiimoiiia Jho evidence 
is not at al! conclusiv* In s«\<ral of the t ises the diatlicnnv 
instituted until the tune wh<n m favorable eases tlic temperature night 
bo expected to stirt downwaial, but it is the opinion of the mcdicil eta 
who selected tliesc as test eases (hit diathermy liclpcd in their reeover' 
^Vhen vve have had man^ more eases to report on, wo hope to be able 
make a more definite stateimiit, but this imirh wo do know, that, ml 
fiery ^inqle cate and in aJmovl tier// timjle treatment tlic tempenn 
effect upon the patiiiits was remarkable Cjaiiosis disappcired 
cxpiratorj grunt when present wjsmarkesllj lessened or stopped entire ' 
respirations were less laborcel and the pilicnt received from two to o" 
hours of verv niirkcd relief in muiv cises e»btiimiig oiind sleep ■» 
diathermy has been ordered as soon as flic diagnosis is made m every ca 
of pneumonia at the Marino Hospital ” 

In the future treatment of these rases mi' be administered at 
bedside in the hospital or m the patients home h\ the in«tdlition 
portable apparatus wliercvcr the electric current is found 

Numerous manufactimrs ire makiti^ portable hi^h frtqiiciiev 1^ 
paratus winch can he bronglit to tlit Iicdside, when, if the curren ^ 
administered by competent plivsienns who understand tlic technie, 
can be no question as to the expediency of treating cases of pncurnnnia i 
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(Figs 8 and 9) mnch relief cm be obtained The static wave current 
would accomplish more in these ca<ie8 but it the present tune it is im 
possible to employ it at the bedside In the future, however, hospitals 
will have these necessary facilities for administering all ph\ sical modalities 
with men trained in thi ir emplo\ment 

Body Oven — The bodx oven inluiis three iniportiiit effects all in 
dicated in kidnev lesions (1) elimination by perspiration (2) drawing 
the blood into the akin at the surtoce thus relieving local congestions and 
(3) stirauHting the cardiovascnlai centers from the periphery snd thus 
increasing the cardiac force Bodv heat administrations, therefore will 
accomplish much for the relief of the kidney eon^cstion. 

Uremic Conditions — ^Vhen possible to administer the bodvhotair 
treatment employing the method ontlined under dry hot air technic it 
IS remarkably effective Often when a patient is in the state of uremic 
coma, relief may follow and the patient emerge from the coma, and a re- 
establishing of the kidnev function mav result 

PeUiC Conditions — Pehit conditions, affecting either the male or the 
female arise from a disturb nice of circulation due to infection or other 
causes In these conditions conversivc heat plus an important role as 
also does convective heat applied with douches for local applications of 
heat These Utter have long held a valuable place in the therapeutics of 
pelvic disturbances 

In infectious conditions of the pelvic organs the use of diathermy 
applied according to the pirls affccu<l using judgment in the placing of 
the electrodes, promises relief The other methods of heit application 
are not so effective, because the heat cannot bo applied with sufficient 
enorgv and direction to destrov tin gonococci which will rarely stand a 
tempcratuic above 104 F 

There have been published coses in which a course of fever lasting for 
two or three dav s with a temperature of 104 F has been followed by the 
disappearance of an acute gonorrheal infection 

The instituted use of diathermy and radiant incandescent rays has led 
to an understanding of the prognosis for the use of heat therapy as stated 
n the pagns on technic. It is possible to administer in the interior cav 
aties, temperatures as high as IIS'* F without danger to the tissues as 
elsewhere stated bv making tlie area of the interior electrode one-third the 
size of the electrodes applied to the surface With electrodes having these 
proportions the operator is able to use a temperature of 11 i F in the 
cavities of thi bodv 

Specific Vesiculitis — In the treatment of specific vesiculitis bv em 
ploying electrodes placed against the veaidos and prostate it is possible to 
convey the heat through the parts with a temperature theoretically ade- 
quate to destroy the bacteria The applications should be made daily for 
one hour followed by the static wave current to force out the contents 
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ueeks’ administration the unpTO\cmcnt was marked and the a'Citcs 
much dimmi«lnd, and within three weeks his circumference was reduced 
from a highlj* distended alxlonieii to normal and his general health was 
so improved that after four weeks he was able to resume his usual routine 
duties This was the third cise of atrophic hver, associated with cir 
rhosis, treated with dnthemij with correction of n‘<cites to he recorded, 
the first two having hoon reported in a paper read before the Greater hew 
Tork Societj bv Dr J H Brmth of Now Aork 

It IS evident that the hvptrcmia induced bv dinthermv relieves the 
ascites This method is associated with absoliitelv no danger to the patient, 
and should he given a routine trial for though the number of ca es reported 
as treated in this manner are few, the result has been a cessation of the 
ascites in each case 

Stomach and Duodenum — ^In alontc conditions of the stomach and 
duodenum diathormv will play a most important role in increasing the 
circulation and restoring the normal secretion Hjpochlorhvdna is usually 
associated with a lowered condition of the general system with either 
anemia or impairment of the conditions and functions of the splanchnic 
area The indications for diathermy or reflected incandescent light are 
twofold (1) to improve the circulation in pirts showing impairment of 
function, and (2) to improve the general condition of the blood and *0 
improve the functions If a venous stasis is present in the splanchnic area 
or in cases in which there is ulceration, in the stomach or duodenum 
diathormv ts contra indicited in the first condition until the disparity 
corrected and on account of the danger of hemorrhage that might bo so 
caused when ulcers arc present The ultraviolet rav s and the S rays offer 


much for the relief of ulcerated conditions of these parts 

Nephritis — In nephntib the indications depend upon the tvpe of 
conditions In chrome nephritis with the probcnee of nlhuniin and hvalino 
and granular casts in the urine, as associated with hvpertension m progr^e 
sive arteriosclerosis, diathermy offers much for the improvement of 
cireulatorv condition The electrodes should lie approximately six bv 
eight inches in dimension and one should lie plated over tlie kidnevs an 
the other opposite in front The current should be administered from 
one-balf to three fourths of an hour daily at first, and le'»s often as condi 
tions improve This method will ..ccomplish much toward improving 


the conditions of the kiJnev 

In acute parenchymatous nephritis it may often be a question as to 
whether diathermy will be adequate m overcoming the extreme congns 
tion which may be engorging the kidnev If a marked degree of stasis 
IS present, it will not be relieved by heat, which increases, without ten 
in" to decrease the engorgement Upon administrations in the body oven 
of dry hot air, alternating with prolonged applications at the bedside o 
reflected incandescent liglit radiations applied with the canopv lamp* 
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(Figs 8 and 9), much relief can be obtained The static -wave current 
Tvould accomplish more in these cases but at the present time it is im 
possible to employ it at the bedside In the future howe-ver, hospital 
will have these neccssan facilities for ndministcring all physical mod ilitiea 
with men trained in their employment 

Body Oven — The body oicn induces three important effects all in 
dicated in hidnej lesions (1) elimination by perspiration (2) drawing 
the blood into the skin at the surf ice, thus relieving local congestions and 
(u) stimulating the cardiovascular centers from the periphery and thus 
increasing the cardiac force Body beat administrations, therefore, will 
accomplish much for the relief of the kidney congestion 

Uremic Condiitons — ^Vhen po sible to administer the bodv hot air 
treatment, emploving the method outlined under dry hot air technic, it 
13 remarkably effcctiye Often when a patient is in the state of uremic 
coma relief maj follow and the patient emerge fiom the coma, and a re- 
establishing of the kidney function may result 

Pehic CondtiioM — PeUic conditions affecting either the male or the 
female arise from a disturbance of circulation due to infection or other 
causes In these conditions, conversive heal plays an important role 
also does conycctive heat applied with douches for local applications of 
heat These latter have long held a valuable place m the tberipcutics of 
pelvic disturbances 

In infectious conditions of the pelvic organ*, the use of diatherxtiT 
applied according to the parts affecUd using judgment m the placing of 
the electrodes promises relief The other methods of heat application 
are not so effective, because the heat cannot be applied with sufEcient 
energy and direction to destroj the gonococci which will rarelv stand a 
temperature above 104® F 

There have been published cases in which a course of fever lasting for 
two or three days with a tcmpcntiire of 104® F has been followed bj the 
disappearance of an acute gonorrheal mfection. 

The instituted use of diathermy and radiant incandescent rays has led 
to an understanding of the prognosis for the use of heat therapy as stated 
n the pages on technic It is po sible to administer in the interior cav 
ities, temperatures as high as F without danger to the tissues as 
elsewhere stated, by making the area of the interior electrode one-tbird the 
size of the electrodes applied to the surfam "W ith electrodes having these 
proportions, the opentor is able to use a temperature of 11»/ F in the 
cavities of the body 

Specific Vesiculitis — In the treatment of specific vcsiculitH bv em 
ploying electrodes placed against the vesicles and prostate it is possible to 
convey the heat through the parts with a temperature theoretically ade- 
quate to destroy the bacteria The applications should be made daily for 
one hour followed by the static wave current, to force out the contents 
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of the vesicles The conjoint use of the X roj in these cases is undnubtediv 
an added means of getting rid of the hictena, 'which with a thorough 
technic w'lll effect a favorable resnit 

Gonorrhea] Arthritis— Jt hi-s Ixwi dciHonstratcd for a long tme 
that gonorrheal irthritis a\ill aieW to the comhmcd methods of 'fafic 
and diathcrm\ The high frequency current maj be administered either 
with the vaeuiim or non \acniim electrodes or inctnl electrodes against the 
prostate and \c31cle3 If the infection is superficial, the hig,h frequency 
current administered through glass electrodes is cffectuc in the peinc 
cavitie<i, and this maj bo applied with the same gcneril rule ns to in 
tensity with the metal electrodes Wien the infection is relicied, the 
arthritis will respond to the usual arthritic treatment 

The application of Jieated metals or tmgalton^ which his been van 
onsl^ rtcommeiulod for administration to the prostate gland for treatment 
of prostatitis, po'sesscs ver> little rolatne yahie, owing to the fact thst 
com ectiye boat is not effective in influencing conditions eveept super 
ficially The hot water injections arc being administered by physicians 
who are not familiar yvith tlit use of electricity, or the effects of heat 
yarioush applied, and so do not understand how superficial, and of how 
little avail, hot water irrigations are, whereas, diatbermj heat may be 
applied at temperatures that will bo more cffcctne, because the heat la 
prodiiceil in the affcfted part, not around it Wicu etiais is established lu 
a part, howeyer, diathermy la not so effootive m reducing the inflammatiou 
as the stitic wave current yvhich does effect the rcmoyal of the nifiltrifion 
and exudation 

Dysmenorrhea — The application of diathermy has been rcportwl by 
Dr liirrell to possess merit in thcac cases by passing the current with 
one electrode pi iced over the sacrum and the other above the pubi« 
If diathermy 19 used, a better method 13 to place one electrode m the 
rectum and the other over the pubis This method is not «o effectuc 
as that yvith the static wave cunent with metal eketrodes placed m 
the rectum as described under the treatment of prostatitis H'” 'his 
method the infiltration and exudation is removed and the cervical spasm 
reliov ed 

Subinvolution — In subinvolution the same is true as in the trea 
ment of dysmenorrhea Heat mav accomplish some relief, but cot near/ 
so much as the static currtnd applied as stated 

Amenorrhea — There is no question as to the indication for aiathermj 
in amenorrhea, parsing tho current through the pelvis with one elti-tro e 
over the aaorum and tho other over the ihae regions In lieu of diatlit,rm', 
radiant light and heat may be of great value m the e cases 

Uterine Hemorrhage — In ca ea of utcrino hemorrhage, t'lorc wi 
he nothing accomplished with the thermic methods, hut here the ifaf 
and static wave current will meet the indicitions 
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Salpingitis — Treatment should be given usin^, the vacuum or non 
vacuum vaginal electrode in the vagina with the other electrode placed 
above the pubis, using diathermy as outlined in the treatment of vesicu 
litis The same method can he cmplojed in treating earlj cases of 
pvo alpinx 

Ovaritis — This is usuallv as oented with some conditions affecting 
the uterus, and local apphcations of com trsiv e-heat maj give great tem 
pirarv relief from pam, but lasting relief should come from the cure 
of the uterine condition The use of diathermy will do much toward 
relieving, this painful affection but the static wave current is the method 
of choice applied with the electrode placed agiinst the uterus at the rectal 
site vvhicli will relieve the venous stasis or congestion and give prompt 
and complete relief in most t iscs 

Hot lagtnal douches which have occupied a recognized place for manv 
vears, as introduced bv Dr Ivoberl Emmett irc of undoubted value in 
mild pelvic conditions however with convective-hcat effect onlj Dniches 
when emphved should bo given vvith the patient upon the bsck with i 
proper douche pan and the hips elevated It should be administered with 
a temperature of 108® F to 110® F and for at least one half hour — m 
order to relieve local congestion Hot douches do not produce so marked 
an effect as is obtained convcrsivc heat with diathermy 

Non infective Local Conditions — In tlie tre ument of local conditions 
of non mfeotiTo origin diathermy plavs au important part if applied in 
the earlj stsges 

Aeuntis — This maj be relieved within the first twenty four hours and 
sometimes later bv the applicstion of diathermj and radiant light and 
heat 

iSprain? — In the vtrj carlv treitment of sprains diathermv and radi 
ant incandescent li„ht mav be effective in relieving the local condition, but 
not S8 a rule Here the stifle current alone la the indicated method 

Gontunons or Bruises — The same measure as described above will be 
found to be (ffcctivc in relieving these conditions 

Fraclures — In the trcitiniiit of fricturcs the use of radiant light 
appheitioiig made dailj with one of the splints removed so that the light 
can affect the part will gnatlv relieve the pam and hasten repair The 
open treatment and application* of he,ht with cvtension plav an impor 
taut role in the trntment of Oolles fracture The period of repair mav 
be «o shcrtfiiid that ennv il&ccnce often occurs m lo s than four weeks 

1 xteimic hums — Burns upon the hodv are verv much benefited bv 
till, use of rcflwtcd 1 (diaiit li,.lit and heat The treatment for the first 
half hour is \erv painful and tlic patient will recoil from it and «n 
tint It is making him worst but if persisted m he will later make no 
further protests This has been demonstritcd in the treatment of chil 
drill m Ptllevuc HiJ<pital There was at first some controversy between 
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the stair and aides coHccrnmj; the use of radiant enerjrv, but it Ins finally 
been established as a routine method and man} lues ln\c been saicd and 
sufferers made more caniforlable bj the cstabhslird application of rcflecfod 
light followed h\ soft dressings to protect the parts The light should k 
guen with prolonged applications twice daily for at Icist one hour Re- 
pair IS prompt, as the increased circulation in the true shm brings about 
a yer} actuo improicment, hcniiiip as a nilewitlioiit scarring 

Oangrene — In sonik gangrene affrcttiig the extremities, it is remark 
able what relief can be allordeil in niniu casts ly long applications of re- 
ticctcd iiicaiuli scent light, persisted m until the parts often Iicil o\ir 

Endarlertlis Obhterans — Iho p^tllolog^ of this condition is obscure, 
hut the results from the cmploMiicnt of dinthcrnn and ridiant light and 
luat haae bten Mr\ sueecsiful The administrations of rcflectid hdit 
should he guen with long t x]>oa«res with the npplicitions nude oicr ktb 
extremities, imluding the pirts abocc the knees When dntherm} is cm 
plo^od, the liotter wax is bj the method described m the section ou 
lechnic, immersing the feet m water, resting uivm an electrode iti ouc* 
h ilf inch depth of a salt solution and the other electrode over the sacrum 
In this wn> it is possible to pass the current upward tliroiipli the limb 
and all of the atruciuros in the path of the current 1 itlicr this inctbcd 
miu bo empli)\(d or tho cuff method bj placing electrodes around tlio 
ankles and tlic otlier o\tp the sacrum, using a bifurcitiHl cord uttaehi’d 
from Olio aide of tho d Arsonvnl to the two ankle clcctrodts This metimd 
IB contPi indicatccl if the effect is to be general 

rrythroiiiflalgia — borne tciiiporara rtliof can l>c domed from the 
application of luit and dinthermj in these distressing cases, but in the 
writer’s experience it is iniimssiblc to guc lastin^ or permanent rchif W 
these unfortunate sufferers 

Vyocartii/is — llic oniployment of diathermy through the heart for 
m\ocarditis has shown rcniarl able results ns aerified b} electrocardio- 
grams The current is applied with one electrode placed o'cr the sc.ipu 
postoriorlj, and tho otlicr clcctnxlc oaer the cardiii in front. The ecc 
trodcs should be about six inches square, and the current used with a mo 
crate degree of heat, not as great ns in tlic treatment of otlicr thoracic con 
ditions Tho treatments should bo given daily at first for one-half ho"r, 
and then on alternate dajs , 

Desiccation or Endothermy — This method for the treatment of lo^ i 
malignant, and other conditions, ns introduced and deaeloped bv ^ 
William L Clark of riiiladolphia and later by Dr AVvetli of New > 
IS of unusual a alue for tlu treatment of loc il nffcxitions of the skin, mucous 
caaitics, tonsils and hcinorrhoida 

Apparatus, ns dcscribcal tlsewlien, must deliver from tlie oni po^ 
Oudin tcnninal, under perfect control what has been described ns a fO‘ 
ijwrk in other words, a fine spark of such quality that when applied o 
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paper it will perforate the paper without giving anj evidence of burning 
or charring it In other words it will not ignite bum, or char but 
perforate the paper This quality of spark n. of small amperage and pro 
duces a distinct desiccation or drying removing fluids from the «kin, and 
was so termed by Dr Clark for that reason 

The tissues treated bv tins method if applied to the extent of produc 
ing complete removal of all fluids are practically killed 

When this quality of spark is applied over a small keratosis of the 
skin, the dried tissue mav be removed b> the curet, leaving a smooth under 
lying skin 

It 13 emploved with a verv short spirk to remove keratoses, warts 
and mole'’ The application mav not affect the cutis vera unless so de- 
sired except m its outer laver and from the nature of the effect cau es 
drving without bleeding When however it is desired to dcstroj malig 
nant growth of varving thickness or depth, such as epitheliomas the 
current must he applied with sufBcicnt energj to destroy the growth bevond 
the diseased tissue’’ otherwise there will bo a prompt rtcurrenet ond a 
more rapid growth than before 

In treating «uch a condition it is eiiatomarv to g> well around the out 
side of the malignant tissues U the outset After destroying a circle bo 
vond tlio growth including the deeper laver of the skin, the growth is 
then attacked directly The operation, except in extensive growths, may 
be done under local anesthe la In small superficial areas there is usuallv 
so little pain or discomfort tint an anesthetic is not necessary 

The question alwavs arises as to what method to employ in the treat 
meat of an epithelioma on the surface Uith the X ray or radium prop- 
erly emploved it is possible to remove epitheliomas and rodent ulcers with 
out producing anj scarring or evidence of the former presence of the 
growth When removed bv the desiccation method there may be a slight 
scarnng following the retoverv 

Wlien an epithelioma is situated where some important structure such 
as the tear-duct, would K destroved by the desiccation method, the X ray 
IS the method of choice for as has been shown, epitheliomas have been 
cured by the application of the X ray in the inner canthus of the eye 
involving a tear duct which has been obstructed and was restored after 
the X rav had cured the growth showing the remarkable selection of 
diseased tissues leaving the normal tissues intact If desiccation had been 
emploved under these conditions the canal would have boon destroyed 
The apphcalioni with endothermy should be made deep enough to get 
to the bottom of the involvement It is customary to put the needle carry 
ing the current m and out of the mass moving it about until the dis- 
eased tissues are entirely deatroved If extensive and deep cut away 
the dcaiceated tissues with curved sci aor« and then applv the current 
to the deeper structures, insuring the wmoval of all of the diseased cells 
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It IS possible bv this tboroni^ method to destroy all of the malignant ti*- 
sucs to considerable depth®, as has been shown b\ Dr ChrL Thns not 
onlr are the ®oft stmctiires destroNcd, but di ea ed hone as well. In 
the ca-^ of bone, hoiveatr, the area tnitcd will later sep irate as a se- 
questrum or Ina^ be curetted or tin cled aw at at the time of operation. 

This method of treating malignant growths is particularly applicable 
to the tongue, lip-', and fauces, as well as to the Ian ns. In the latter 
erent it is necc-vsan to perform i tracheotoinj and clo®e the larms 'O 
that there can !« no escape of ti we to tlie lungs It is remarkable boa- 
few cases of cpitbeliomi of the lip or tongue are followed ht recurrence 
If treated earlv, when the growth iniohes a sinill area, and even where 
considerable tissues have been involved the prognosis is good if proptrlv 
done There have been numerous successes in the treatment of mahinunt 
conditions of the tongue and fauces, ami imifomilv of the lip® bv tbia 
method It is the method of choice in all conditions mvolviiig the mouth 
and fauces and now a greater percentage remain cured bv this method 
than hv the knife, raduiui or X ray 

Tonsils — The treatment of tonsils br de«iccation includes local treat 
ment, botli for the purpo c of closing the cr\-pts and for remonns por 
tions of the tonsils At the pre«cut time the X raa treatment «eema to 
have supplanted the desiccation method of treating tonsil , thouffh tbe 
latter is still largelv emploa ed ha operators who have acquired a fallfoil 
technic together with tho X ri\ 

Hemorrhoi^D — For the treatment of hemorrhoid , the desiccation pme 
ess is particularh ad\ ised Wlicn operation® have been done bv the clamp 
aud cautera method there have often been marked strictures in the rectum 
following the operation When the de location method is cmploved, there 
is no stricture 

The de-iccation operation con®i®t® of applanng a clamp to the hem^ 
rhoid and then de®iccating the pile and ®hcanng off with the «ci om t c 
part above the clamp after which the desiccation spark is applied I'ack an 
forth between the jaws of the clamp and the clamp removed 

Bv tho desiccation method the mucous membrane is «eilcd off, o 
feeting it as to leave no <tmctures or danger of ®econd iry liemorrhage 
PAlcbili® — There are few conditions that give grtater evidence 
the failure of wet dres«iugs and other local applications of heat, 3^ 
phlehiti® ilany ca«ea of vancewe veiua come under ob-ervafion that nn- 
have been relieved m the acute inflimmitora stage During pa®t vea^ 
many of the e ca«es haie come under tlie wnter s oh-emtion in the aco 
«tage that have been promptla relieved , . 

When «een during the acute stagL, the prolonged application of ra isn 
light and heat followed adequate admiut®trations of the «tatic bni» 
charge will remove the infiltration from the inflamed vein and ®iifficicn 
increase the lumen to permit the blood to pas®. The application of ra 
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light and heat relieves the tension and the static brush discharge applied 
over the inflamed vein removes the inhltration thus on acute phlebitis is 
promptly cured in all eases in which the walls have not become adherent 
The writer and his associate have jccompluhed this in all earlj cases 
twice in cases involving the great saphenous vein 

Tancosc Ulcers — Thei>e ulcers arising, as thev do, from oh truetion 
m the circulation in parts remote from the obstructed vein cause the 
tissues to be starved or irapoverishid from lack of blood To heal the ulcer 
a return of the circulation is required This may often he accomplished 
by long and frequent exposures to reflected incandescent ravs but in much 
less time and with greater certaintv bv the added iiso of the static bru h 
discharge, which, if thoroughlv applied will not only remove the thick 
ened maigin of the ulcer hut also the edema from the swollen limb, thus 
causing the blood to flow back to the region of the ulcer The ulcer should 
be kept well bandaged during the course of the treatment To prevent 
recurrence the hmh must be supported by proper stockings or bandages 


IMPAIRED METABOLISM 

In conditions of impaired metabolism when the functions o£ the 
organism are for any reason inactive or relatively so the administration 
of conversive heat either by the use of radiant light and heat or diathermy 
18 indicated We often tind this condition m patients who are victims 
of constipation, who are tovic following severe illness or who are in feeble 
health from various cvuscs 

In thes .0 conditions the benehts derived from accelerating the gen 
eral circulation and that of impaired oigans and stimulating the deep 
cardiac and other vital centers arc due to stimulation of metabolism Such 
applications should he given short of producing fatigue and with an m 
tensity not sufScient to ciuse the patient am sense of depression 

In patients who arc antmte cither from hemorrhage or eome other 
form of sccondarv anemia, first apply radiant light and heat to the ex 
tent of inducing an active hyperemia of the skin, and then follow im 
mediatelv while the blood is activclv cirtulating at the periphery, by ex 
posures to the ultraviolet rays The ultraviolet exposures should alwavs 
be made short of blistering but suflicient to produce an active bv peremia 
of the skin These applications arc as a rule given on alternate davs 
and the length of exposure to the ultraviolet rays mav in most cases be 
doubled at each sitting without danger of causing too greit reactions 
The following case report will illustrate the success of this method, the 
patient having been given no intemil medicine to increase the red cells, 
but having been treated as abov e described 
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Mrs V — June 28, 1022, red cells per c mm , 2,240,000 , irliiks 
4,800, hemoglobin, G8 per cent 

— July 6, 1922, red cells per c mm, 3,520,000, uhites, 5,000, beim-- 
globm, 68 per cent 

— Aug 4, 1922, red cells per emm, 3,500,000, whites, 5,600, hemo- 
globin, 70 per cent 


POSTOPERATIVE USE OP RADIANT LIGHT AND HEAT 

There is probably no indication for the use of anj measure of greater 
importance than the use of radiant light and heat after operations When 
the surgeons are brought to appreente the \alue of tins measure in opera 
tive cases before and after operations, bearing m mind that the action of 
radiant light is practically germ destroying in character, even when de- 
void of the ultraviolet ravs, the measure will be used following operations 
in some cases while the parts arc still uncovered Prolonged applicatiow 
of light o\cr the surface bring an increased blood supply to the tJ”ties 
that have been shocked from trauma at the operation and so hasten the 
process of repair and relieve the patient from much of the soreness anl 
suffering immediatelv following opcntion For convenience the patient 
may be removed to another room provided for tlie purpose where the dre-s* 
mgs may afterwards bo applied Comcr«ive heat is invaluable, not onl^ 
as a means of hastening repair, but lor the comfort of the patient iw 
only contra indication is the possibilitv of inducing hcmorrhiee 
sues not properly sealed off 

Following such an application the patient will lap^e into a quiet sfae 
with prompt relief from much of the pain and tenderness duo to operafio®- 
Providing the light is not applied directly over the tissues, but over a 
thin dressing permitting a dcgric of light and infra red ravs to penetra^i 
a great deal of relief can so be afforded the patient Onlv 
have been subjected to painful conditions following an operation and “ 
thus indulged can appreciate the relief experienced 


THE OPPOSITE EFFECTS OF THE X RAY AND RADIANT LIGHT 

The distinctly opposing effects of the X riy and radiant light 
be too often stressed, particularly so now that there are so many new roe 
in tbo X rav field employing the X ray in thenpeutics 

The writer discovered, more than sixteen vears ago, that it waj 
expedient to employ the li^t and the X ray with the object of 
team work, when he found, after the use for one month of the com 
method, that cases under treatment were making no progress as they p 
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Mously had under X ray treatment The reflected light had been com 
bating the etTect of the X raj to a degree tliat nullified its action upon 
the diseased tissues Further experience haa confirmed this discoverv 
and demonstrateil that distmcth opposite effects nre produced bv the two 
modalities — in inhilutorj effect b> the \ riy and a stimulating effect 
hi radiant light and heat This has Litn further confirmed in the man 
agement of X rij dermatitis for there is no measure so effective in pre- 
\onting or relieving this condition as reflected light and heat It is ver\ 
effective both in promptli restoring and in anticipating an X ra\ der 
matitis in tissues overexposed This is one of the important uses of 
radiant enerirv and ont, nhich is the least appreciated hv the radioIogi«ts 
uho ncplect the other rational m< thods 

The ultraviolet ravs have been demonstrated to be of great value as a 
prophvlactic to Xrav dermatitis betvu e thev do not penetrate the skin 
They mav also bo emplovcd to protect tlie skin during courses of X ra'v 
treatment The ultraviolet ravs mav also lie u-*ed m cases of Xpvv der 
matitia before or followuig the reflected incandescent radiations and as 
a prophylactic before X rav exposures 

Chrome X ray Dermatitis — In c a is of this character occurring on 
plijsicians and radiographers hands there is nothing that will give greater 
relief than the judicious use of the ultraviolet rajs This is a verj im 
portant observation, and one that should be known because of the benefits 
to he derived 

Osteomyelitis — During the treatment of postwar cases the u«e of 
the ultraviolet rav and diathcrmv have been recognized to be of great 
value m the treatmert of ostcomvelilis There aro numerous eases re- 
ported that have received onlv tho ultraviolet treatment, and that have 
shown progress for obvious reasons As the o rava do not penetrate to 
the deeper tissues the use witli diathcrmv is essential The exposures to 
the ultraviolet ravs in the treatment of these conditions should he made 
on alternate davs and the application of the ultraviolet rajs should then 
precede the application of diathcrmv because the more anemic the tissues 
arc, the deeper Iho rajs will penetrate 

In this chapter the writer has endeavored to establish the pnnctpJes 
of action of tho phjsieal measures employed, as to their physiologic il 
effects upon the living ti«snes the practical Ucknte of administenn;; the 
iliffirent methods for producing thermic effects upon the tissues, and finally 
their application to therapaities 
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HTDROTHERAPl A\D B\L\EOLOGT 
William J M A Maloxey 
HYDROTHERAPY 

History — Man from his advent ha^ daih ^YperieneeJ the beneficent 
action of water Inatinctivelv he dranl when thirbtv, washed when iin 
clean, and bathed when tirtd and heated The knowledge tliat water is 
essential to the maintenance of life was among the first of all human 
acquirements The relation of vegetation to witer and the cleansing 
action of the rain streams, and seas must hav© been recognized even bj 
the earliest forms of human intelligence Primitive man felt the need 
of water saw its wide dominion m the worid wondered perhaps at the 
tnjstenoiis forces which dictate its form and motion, and in his dawning 
imagination endowed it with preternatural powers 

Symbolism chaiaetenzes all pntniUve mental cYptession It was 
therefore natural that man should use water not merely when mmistenn^ 
to his bodily cleanliness but also when striving to convey ideas of moral 
purification As late as the beginning of the Christian era we find this 
application of water e\en among the cultured RomauB Pontius Pilate 
"hen ho wished to disclaim guilt and responsibility for the Crucifixion, 
called for water and washed his hands before the comprehending eves of 
the clamorine, mob 

Vnilogous use of water entered into spiritual matters To-day Hin 
diis still seek grace 1» bathing in their sacred strums Mohammedans 
p<rform extensno ablutions as an essential preliminary to pra\er Tews 
"ash m prescribed fashion nt fixed penods m order to cinfomi to the 
Ixw and Christians are sptinWed with, or immersed in water to wash 
tlum. from the stain of origiml sin in the sacrament of baptism 

This simbolic use naturally led to the mcliision among religious prac- 
tices of the application of water in the treatment of mere bodilv ailments 
So hydrotheripv deitlopcd under sacred auspices and the use of "iter as 
a healing agent acquired the dignity of a religions ceremonv Waters 
from sources distributed oier the greater part of the Old \\orld gamed 
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more or less local reputations for special efficac\ Sometimes a natural 
pecuhantj lent av.c to these waters and served to strengthen futh in their 
remedial powers The periodic filliiip of the well of Bethe'^da in Teni 
silcin nnd the animal rise of the Nile arc tvpical examples of sticli pecuh 
antics The moment of the appcirincc of tlicsc unique phcnomcin sig- 
nified to Jhe faithful that the endowed waters h id tlicii attained the clirai't 
of their curative powers 

In some instances the special attributes of the viaters were disclosed 
bj revelation or bv happj experience to the pious To some sources iras 
given a specific virtue, tlms, the famous well of St rriduaiu and the 
waters of biloam wen, efiicacions iii e>o diseases, Itpcrs vicrc made clien 
m tho Jordan abdoinmil diseases were healed at the viell of St Om 
golph, and madness, stcnlit^, and most other nffiictions were cured hy 
waters from appropriate sources The Jordin, the Nile, tho Ganges, the 
well at Linnnus, and a fiw other holv waters possessed such vvondrOM 
powers that they acted practically ns puuccis 

Tho waters of Bclhcsda now rise alinfwt unheeded , the pious blind no 
longer seek tho once all powerful well of St rrulnaim, ami, except aroone 
the adherents of tho Greek Church, faith in the pnipcrtics of tho 
waters of tho Jordan is almost deul As the populantj of one soiint 
ebbed that of another rose In oiir own times to tho well at tlio Grotto of 
Lourdes, near the Pvrenees, and that of St Wimfrwl at irolyuell, »n 
Wales, seem to have been transferred many of tlio marvelous propcrtir^ 
which centuries ago were vested in the holy phccs of the Onunt From 
these wells vyondcrful cures are daily reported b\ eminent phisicuna 
whoso belief in tho verity of the phenomena tliev record is above suspicion 
and beyond question ^ 

Although substances of grevUr potency, but of loss traditional an 
spiritual force, have had their day and now arc irretncv ibly forgottcDi 
water has preserved throughout the ages its reputation ns a remould 
agent, owing largely to this fostering by religious bodies of fj'tb 
hydrotherapy . 

Tho rudely material benefits of bathing wero carlv appreented ^ 
widespread in ancient times was the custom of bathing tJiat the Orce 
and Lacedteinonians had not only private but public baths Alexan 
tho Great is recorded to havo marveled at the magnificence of tiie ba 
of the conquered Darius But iAe apostles of bathing were tlie Boman^ 
The Romans elevated bathing to a cult Tho splendor of their bitlis is * 
salient feature of their civilization In the Roman conquests a bath 
built as «oon as tho barbarians gave tho invaders a moment’s kiswrc t 
more settled the new colony tho more ornate was tho bath Flaboratc 
seriptions of these carlv baths and interminable dissertati ons upon ba^ 

The mo<^us operand of these rurea may le jnst satufactonly 
other ways and moreover the cures can be performed jn many other ways—b® 
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mg; siinive m the untings of many of the ancient authors, particularly 
Pliny, Seneca, and Jineml The use ot water alone was not fashionable 
even in the luimblest baths Oils perfumes, spices, and other adjuvants 
eiili meed tho icsthetic pleasures of the t institutions Together with bath 
the Komans associated massage and physical exercises Tho untram 
Dieled license which characterized nnm nt the public baths of the Romans 
brought bathing under the ban of the reforming zeal of the early Christian 
Fathers and perhaps conduitd to the not overscrupulous cleanliness which 
sometimes served to ehc out the penance of the pions anchorites who re 
tired into desert places, and to tlie strikingly iiisigniticint mle which water 
plavs in the ritualistic practices of the Christian church 

The Poman influence upon bathing is iccciituatcd in our period partlj 
because the Romans w ere so prodigal m their bathing resources but mainlv 
bftause our civilization is in direct succession to theirs But knowledge 
of the cardinal uses of water probahh dates from the dawn of man The 
ancient Egyptians, Piets Celts Turks ‘Nforocctns Japs Indian*, and 
ilcyicaus all used forms of vapor baths Besides baths of water — ice, 
vapor hot, cold, river spring well and sea water — other media such as 
sand mud peat, wine milk uid tvm blood were used 

Iho therapeutic use of water bv phvsicians is as old b» the art of zaedi 
cine Hippocrates waz hirdly an eiitlinsnst for baths but he advocated 
them under certain conditions id several of Uis writings Celsiis praised 
house baths but was reticent about the use of mineral waters Aretaius 
of Cippadocis Athenaus and Rufus of Jiphesus wrote at length upon tho 
merits of certain thermal baths Agathinus was the apostle of cold baths 
Galen said little of baths Fallopius alluded to tin, diseases which maj 
ho benefited by the water at Lesbos Mitvlene and other places intjllns, 
Oribasius, oLtius, Paul of j£gina C*clius Aureliamis and countless others 
through tlio ages lauded the uses of voter To enumerate the phjsiciaiis 
who have practiced water treatment would be merely to catalog the fathers 
of medicine But until tho scicntilic renaissance of the last ceaturv the 
properties and actions of water remained clouded in superstition and 
finpincism Tho pioneer work of Wiutemitz Brntenbach Baruch 
Tlujer and others has now dtfimtclv established tho phvsiological prin 
cipks upon which tho action of water depend* Out of the chaos a certain 
amnunt of order and svstem bis been evolved a rational basis for the 
tlicripoutic employment of water has been defined and the acience of 
bvdrothorapv which deals with the action of water upon the human bodv, 
has been erected 

Hero we shall confine our attention almo*t eachisivclv to water The 
phvsical characters of water will first be considered then the phvsiologi 
cal principles of its various actions will be di on ed, neat the wavs in 
which It nn Ik* w«ed will bo dcscnbed and finally, its application to 
disease will be dealt with 
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PropErriEs of YVatee 

A brief outline of tlie properties of water is essential to a clear llnde^ 
standing of its uses Its distribution is universal It exists in and can 
rcadilj be transformed into solid, liquid, or gaseous form. 

Under ordmarj atmosplierio pressiine, at tlio temperature ol 0® C it 
becomes ICC, between 0^ and 100^ C it is liquid, about 100® C itexists 
as steam In changing from fluid to ice a remarkable absorption of heat 
takes place if a kilogram of water at 0“ C and a kilogram of water at 
79® C be mi'vcd the resulting mixture lias a temperature of 39 5® C , but 
if a kilogram of lee at 0® C be added to a kilogram of water at 79® C, 
the ice di'>appears and two kilos of water with a temperature of 0® C 
remain llus licit absorption explains the great efficacy of ice baths m 
bringing about a lowering of temperature in cases of fever 

Similarlv in passing from liquid to steam a tremendous amount of 
heat IS rendered latent, hence allowing water to evaporate from a surface 
13 one of the best means to produce cooling 

Further water has a great capacitj for absorbing heat, tbirtv-one 
times as much heat is required to rai«e ono unit of water through one 
degree of temperature as is required to raise one unit of platinum one 
degree 

Water cools rclativelj slowly It is therefore invaluable ns n medium 
for abstraetiiig beat, for storing heat, and for appl^ mg beat Its utility 
as a thermal agent is further enhanced by the ease with which its fern 
perature can be measured, regulated, and controlled As a fluid it iiux«s 
with solids to fonn pastes, tbe consistency of which can he altered a 
will, it also permeates most textures, so that its application can he re- 
stricted or adapted at w ill to any surface 

^\ater cm reidilv be applied with varying and regulated pressure 
^Vheii water holds a small amount of a salt in "ojiition it is one o 
the best of the electrical conductors and can bo used to insure intima e 
contact between the body and electrodes, or a bath mav be arrange m 
a circuit, through which faradic or gilvanio currents may be pas'f 
^Vhen currents are passed tlirongli aqueous solutions decomposition of 
electrolvsis of the solution occurs j 

Thus, the constant current decomposes water into hydrogen *n 
oxvgcn The elements at the moment of liberation from their 
are said to be nascent Tlie action of tbo nascent elements produce 
such electrolysis is relatively powerful and is utilized m certain o 
of baths , , f 

Water is thus an ideal medium for the application of cold an 
electricity and pressure owing to the simplicitv, precision, and rapi ' 
with which these physical forces can through it be controlled It® 
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m combating disease depends almost solely on its property as a medium 
Its ph>siologicil action, wben a medium is essentiallv that of the phjsieal 
force which it is convening We shall, therefore, before proceeding to 
discuss the specific therapeutic uses of water in detail bnefij con«ider 
the various actions of heat cold, pressure and electneitj upon the hodv 

The chief sphere of hjdnatic medication is the «kin The physiologic 
action of water upon the skm is very simple So fat as hj droth<»rapy is 
concerned the skm mav he regarded as a great sheet of imperfectlj shel 
tered blood vCosels and nerves The effect produced by water upon the 
skm is merelj the evprcssion of the reaction of the blood ves els and 
nerves to the phi sical forces applied by the water Congt stion or ischemia 
of a part depends up in the state of the blond flow m the capillaries the 
capillnry sjstfm i controlled mainly b> the contractibilitj or tone of 
tho arterioles, and upon the condition of the arterioles hangs the efficiency 
of the whole circulatory mechanism 

The «kin is richly supplied with nerve terminals which are elaborated 
sometimes into special sensorv end organs Just as tht network of tas 
cular capillaries opens into larger channels and thus links the peripheral 
circulstion directly with the heart, so tlic terminal cutaneous ramifications 
of the sympathetic and sensory neryes ai^ gathered together into trunks 
and pass to the central iicryous system A stimulus to the skin thus may 
powerfully affect tho vascuhr and ncrious arringementa of the whole 
body The skm is in fact an evtcrnahzcd regulating mechanibin for the 
circulatory and tienous systems 

Some areas of tho skin haie certain definite nervous relations to the 
viscera 

An organ may be rtflevly influenced tUrou^b a particnlsr area of 
skin, and affictions of organs m\y reflivly mflutnee special skin areas 
Our knowledge of these areas we owe to Head and ilackenzie and it 
enables us so to guide and restrict our operations that by the simple 
bloodless pro cdurts of hydrotherapy we cm influencf viscera with as 
much certainty as if yie were exposing them by a siir^jical operation 

The skin, however besides being an or^an of sensibility has also 
secretory excretory , and heat regulating functions These are subservient 
to neryous and vascular control A stimulatiou of i cutaneous secretory 
nerve induces an increased flow of sweat and a local increase m the blond 
supply An increase in the blood supply usually involves an increased 
sweat secretion The heat regulation of the body is largely attained 
through the skm In oyerprodnctionof Iwat by evcessivi muscular action 
or in exposure to exce sive external heat the cutaneous capillaries dilate 
and sweating increases the evaporation of the sweat from the skin absorbs 
much of the suTplus heat from the body If exposed to cold the cuta 
neons vessels contract and sweating diminishes tho body heat is thus 
conserved Urea, xnnthin, and other dciximposition products of protein 
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metabolism ma\ be demonstrated m the sMcat, tbe sweat glands, jwstlile 
nearly all glands, Iia\e a \ital seicctne affinitj for certain substances 
circulating m their blood supply 

But as tbe secrctorj, heat regulating, and excretory tDechani«ina are 
merelj outmrd evidences of \ isculir and nervous actnities we «ban £r t 
consider tbe action upon these ictivitics of each of the physical forces 
utilized in h\drothenpv 

Physical agents such as cold act mainly by virtue of their imtant 
properties Witlnn certain limits of intensitv a stimulus to the ‘Ln 
produces similar effects, whether it he caused by chemical or phrsical 
action Weak cutaneous imHnts narrow the irtenoles and raise the 
blood pressure , tho increased peripheral resistance thus produced causes 
the heart to contrict more rapidly On the contrary, intense cutaneous 
irritants fntigue and paralyze tlie normally existing innervation of the 
bloodvessels and produce a relaxation and dilatation of the peripheral 
arterioles with diminution of pressure, at the same time the inhihiton’ 
action of the pneumogastric slows and intensifies the cardiac contraction, 
and, when excessive, may produce death bv vagus tetanus 

Cold — The application of cold is perceived witli varying delicacy on 
different parts of the skin Tho local and general disturbances are de- 
pendent upon the degree and duration of the cold employ ed and tbe estest 
of the area to which it is applied, that i«, to the intensitv of the stimulus 
I ong continued application of severe cold dcletenously affects the vitaiiiT 
of the tissues to a degree depending upon tho resistance of the tisauee^ 
posed And when the cold is severe, besides the coldness, a pam 
13 noticeable lu the sensation 

The application of sudden cold produces first i sharp laspiratiDth 
next a pau«e -ind then a long expintion which is followed bv frequen 
and shallow breathing This reaction is the bnsis of one of the best known 
and most efficient methods of resuscitation of the stillborn, indeed, it« 
alleged to be an essential stimulus to the establishment of respiration a 
birth In brectli presentations, in which a premiture onset of respiration 
might be attended bv fatil consequences to the child, nccoucheiin car^ 
fullv swathe the extruded limbs in warm clothes The effect of cold is no^ 
confined to the respiratorv mechanism, consciousness is stimulated y i^ 
application, as may be seen in the awakening of tiie dormant attention c 
hv sterics, and in the sobering of the drunk, b> cold affusions Gold is one 
of tbe most powerful nerve stimulauts we possess , 

Owing to the stimulation ot the cutaneous nerves the volunt^ an 
involuntary muscles -ire influenced Investigations bv means of i 
ergoerraph have proved conclusvvelv that cold is able to jnerea^ c 
mou'ily the resistance of musde to fatigue, and also to restore the 

for work to muscle which is already fatigued A slight in crease m 

Bo«hri? and Naumann quoted by Baruch 
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t'lnicity of Toluntarj muscle is produced And m involuntarv musck 
the stimulation is evident in «kiD and in shivenng 

Tins increase of muscle tone md of muscuhr action and the vascular 
redistribution which they cause seive to augment animal heit and parti} 
to compensate for that which is being lost Perceptible cold produces, 
parti} b} direct action and portlv b> reflev action upon the vasomotor 
center in the floor of the fourth ventricle a local constriction of the blood 
vcsacis The blood is, m consequence dimmi«bid m the cooled part and 
a. concomitant hvpercmia is produced m other art is 

Thv result of the contraction ot the mvolimtar} muscle fibers in the 
skin and of the sensor} stimulus given to the central nervous 8}btera is 
a sudden diminution in the calihei ot the cutmeous capillaries This nar 
rowing of the arterial and venous nver bed raises the blood pressure, m 
creases the endocardial stimulation, and causes an automatic increase in 
the force and speed of the ventncular contractions 

The increased cardiac attion propels an augmented suppl} of blood 
through the capillaries whnh arc thus expanded to the fullness of tbeir 
tipacitv The increased force of tbo heart is maintained for some con 
iiderable time 

The contraction of the cutaneous vessels diminishes the skin secretion 
increases tbo blood pre«surc in the veascls of the deeper structures, and 
stimulates their vital proccsst< Ono well known consegneuco of this ele- 
tnted blood pre ssure is diurcvis fbe increased blood pressure the 
inert a ed force and frequent of the heart e action and the increased 
blood supply to the kidney all tend to enhance the diuretic action of 
cold 

James Tyson measured the amount of urine and urea evereted dailv 
b} a patient suffering from enteric fever who was being treated bv cooling 
(Brand) bitbs He found that the amount of urine secreted was vasth 
increased Before the Brand bathing was begun the urine, as is u«ual in 
febrile conditions was scanty and verv concentrated kfter the bathing 
as much as 1 080 cc of uniio was cvereted daily As the tovjcitv and 
the amount of contained solids were increased not onlv was the me- 
chanical transudation of fluid through the kidnev augmented but the 
selective secrctor} properties of the nna! cpithehuni were enhanced al«o 
Espenments have proved that in addition to these chaiigis there are 
also remarkable alterations in the relative proportions of the corpuscular 
elements of the blood 

Ctld baths produce a Icnkocvtosis which persists at leist for one and a 
half hours The increased Hood pressure in the spleen and m the hm 
phitic glands, consequent on the genoril peripheral vascular contriction 
may wash out the white colls from these vi eera into the general oirculalion 
The reestablishment of the nnnnal ratio among the blood-cells m the 
course of one or two hours from the time of the cold application shows the 
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alteration m the blood to be due to transitorj changes m the circulatory 
system, jn the cai^nc tone, ^nd in the lumen of peripheral ressek 

Some ob'^ervers ha\e found in increase also of red cells 

On the other hind, brief application of cold to the general body mir 
face results in an increased viscositj of the hlood ovnng to the augmenta 
tion of the cellular elements 

If the application of cold bo local, remote effects are still produicd 
These distant effects are of three classes First, owing to the constriction 
of the blood ycssols localH, the blood is driven into other areas Thus 
Wintemitz demonstrated tliat a cold hip bath augmented the volume of 
the arm This mav he termed the remote general action Second, there 
IS the symmetrical or intermediate response, that which affects one of a 
pair of structures affects the other such is seen when, sav, the right hand 
13 immersed in iced water, the left hecomes hlauchtd and cold So great 
13 this action that Thomson states that a thermometer held in the left 
hand shows a fall of 2* to 5* F under such circumstances and he reiords 
a case where, during an operation upon a divided palmar arch, be pro- 
duced vascular constriction m the injured band by immersing the sound 
hand m iced water, and was thus enabled to proceed with his hgaturiDo 
unembarrassed bj hemorrhage Third, there anso reflei influences upon 
subjacent or remote viscera In popular medicine this third category w 
well recognized Girls sometimes foolishly immerse their feet la cold 
water to arrest imminent menstrual flow on the eve of some entertain 
ment Bleeding from the nose is treated bv allowing a cold Lej to wandee 
down the bvck Jloro precisely we now applv our treatment to Heads 
areas m order to insure the localization of the reflex action to the viscus 
which we desire to influence 

In order to obtain a cold stimulus, what degree of cold must he eo 
ploved* The body temperature m the axilla is 08 4° F but the averieC 
temperature of the whole cutaneous surface when chd with customary 
garments is probably about 02° F (Wintemitz) Hence to induce a 
‘cold reaction temperatures sensibly lower than 92° F must be employe 

If the cold be slight, the effect does not proceed bevond the «ta^ ® 
arteriole constriction enhanced cardiic and respiratory action, an 
creased muscle tone And these consequences are in variable 
transient The vasoconstnction is followed soon by vasodilatation, " 
the beneficial effect upon the heart and the genervl musculature is rnoi^ 
persistent hile m the cold bath, when tlie cold is mild, or after 
ing if it be less mild, the cutaneous blood vessels dilate, the skin red 
a pleasurable sensation of warmth ensues, and a feeling of general 
being prevails Such is the "reaction” to the cold bath To elicit it i 
the sick great care is n.’cessary to temper the stimulus to the 
strength The shock produced by the cold must not be too severe 
seventv is mitigated by careful regulation of the temperature o 
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watpr, b> stiraulatiDg the shin either with the impact of monads of gas 
bubbles produced bj aerating the water or with massage, and bj shorten 
mg the duration of the bath 

Heat — As already «tated, the initial effect of all forms of physical 
stimuli IS essentially the same hence the action of heat is not directly 
inverse to that of cold All stimuli produce initially vasoconstriction 
but where is with cold this effect tends to be maintained with heat it is 
immediately superseded L\ vasodilatation which persists as long as the 
heat Owing to the vascular dilatation the skin reddens, a sensation of 
warmth prevails, sweating increases and the deeper structures are de- 
pleted somewhat of their blood The increase of the cutaneous blood 
sheet promotes radiation the evaporation of the eocess of sweat renders 
latent a vast amount of heat, and the concomitant increased frequenev 
of respiration abstricts much heat in the larger volume of expired air 
and water vapor hence, all thcs>e factors tend to cause a fill of tempera 
ture If the whole bodv be immersed m o bath of a temperature hij,her 
than 08 4* F the body tempentnre mav n»e somewhat 

The relatively aDcmic condition induced in the vi ccra minimizes 
thtir activities and thus heat tends to act as a general sedative Also the 
direct action of heat upon the sensorv nerves is pleasurable and soothing 
The seditivo inSuencc of lieat is invaluable in abohvbing convulsive sciz 
uros duo to tonic conditions m children The warm bath is the surest 
safest and simplest sedative for the irritable nervous svstem of infancv 
The warm bath has now replaced the opiate strait jacket and padded 
room treatment ot oscitement in mental disorders in most modem asylums 

The effects of heat and of cold on respiration appear to be somewhat 
similar each produces at first a sharp inspiration next a pause, and 
then a long expiration which is followed bv frequent and shallow 
breathing 

On the other hand hot baths diminish the power of muscular work 
unless at the same time mechanical stimuli such as douches and raa sage 
are employed but even with these adjuvants the increase in efficiency is 
always lo s than under the influence of cold application* 

Together with the increa cd muscular effort with which respiration 
is performed increased production of carbon dioxid and increased absorp 
tion of oxvgen occur also This evidence of increased tissue respiration is 
due to the active katabolism which the ti sues are undergoing in their 
effort to produce bv combustion sufficient heat to compensate for that 
abstracted bv tlie cold water The effort is partly of reflex nervous origin 
(cf the shivering) and partly consequent upon the flooding of the viscera 
by the blood which lias been expelled from tlie constricted cutaneous cir- 
culation Eoughly speaking therefore we may regard the action of cold 
as tonic, of heat as sedative 

In addition to its u«e as a medium for apply mg physical agents, water 
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IS of great service as a sol\<mt It is the most universal of all snlTenfs, 
the vehicle for the adminutratioii of all soluble drugs 

Water is given, to remove in solution or in suspension noxious matenal, 
not only fiom the surface of tlio body, but also from its apertures and the 
cavities into which these apertures open The bladder, uteru«, rectnni, 
colon, and stomach aro all -subject to its eleinsmg action 

Water is introduced vvitbin the lymph vascular circulation through the 
mouth and rectum subcutaneously, mtraporitoneally, and intravenouslj, 
m order to dilute circulating toxins Bv makin,, the«c toxins le«3 concen 
trated, water makca them less poisonous It is simihrlj administered la 
cases of shock, particularly shock arising from hemorrhage, in order to 
refill the depleted vascular svstem and to prov ide endocardial stimulation 
to the failing heart These diluting and refilling actions are espemllv 
valuable in septic conditions, such as forms of scurvv, m vvhii-h toxemia 
IS complicated by profuse heraorthio*^ from mucous surfaces, and m 
diacu’cs, such as cholera infantum, m which toxemia coexists with pro" 
fu«e waterv alv me discharges 

Water mav bo «o completely contained in a membrane that no 
or oozing occurs and salt may he dissolved in the w iter to the point 
saturation without impairing the containing power of the membraiie 
But, if a membrane perfectly containing an aqueous solution * 
pi iced m contact with a weaker aqueous saline solution, or with wa 
containing no salt, an mterchango takes place through the membrane, « 
that the salt content of the water inside the membrane becomes equa 
the salt content of the water outside the membrane Salt diffuMS ro® 
tho more to tbe less saltv solution, and water, from the less to the mo 
concentrated solution This diffusion is calltd osmosis The more con^ 
eentrated fluid is said to haye the higher osmotic pressure, and the ui usion 
ceuses when the osmotic pressure on both sides of the separating mem 
IS equal Osmosis is one of the mo<«t important phvsical processes m i 
It IS a determinant of the movements of all the bodv fluids and 
the distribution and elimination of the contents of these fluids 

has a lower osmotic pressure than human serum, -'0, when swallow 

passes through the membranous bowel into tho lymph vascular capi 
Water containing so much salme in ■solution that it is of higher osui 
pressure than the serum causes diffusion of fluid from the 
vascular capillaries into the bowel lumen Thus do saline ca 
produce copious watery stools lust is osmosis occurs between t e 
contents and tbe contents of the Ivmph vascular capillaries so does 
between tho contents of every hvmg cell and the fluid batluug 

The principle ot o'^raosis has been applied by Sir Almroth 
the distinguished Irish bactenologist, to the treatment of septic 
wounds Antiseptics generally are protoplasmic poisons The ws 
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septic? are tbosc wliich are liigblj destnictiTC to the protoplasm of bacteria 
and relatively harmless to the healtliv human cell 

Antiseptics, however, are almost invamhlj additional destructive 
agents menacing the life of the damaged cells in a wound After careful 
observation of the unfortunate effect of antiseptics upon wounds arising 
in modem war, "Wright discarded antu>eptic 8 m favor of the bland and 
uniformly beneficent saline eolution Silmc solutions wash wounds free 
from all uncleanncss exudate debris and surface organisms dissolve, 
dilute and disperse toxins and bv osmosis meLhaiiicallj relieve cells of 
their diffusible noxious contents The natural resistance of the tissues is 
thus greatlj reenforced and the optimal conditions for local repair are 
ensured The brilliant results alrcadv achieved bv Wright with this 
method of treating septic wounds make this new applicition of hvdro 
therapy one of tho most important advances in surgery of our time 

SIouE or Application 

The means employed to apply water arc innumerable llanj elaborate 
apparatus have been devis^ but in proportion as their complositv 
increases, their u cfulncss as a rule dcereises Indeed, all the essential 
principles upon which hvdrotherapv is ba vd mav be utilized through 
pnmitivo domestic appliance? The ordinary full bath partial baths such 
AS hip baths, showtr and douche baths wrapping in wet sliects, and the 
application of compresses arc the most important means bv which water 
18 applied The temperature is either maintainod as constant as is 
possible throughout the procedure or it is designedly varied 

The water baths may bo medicated m vanous wajs Salt water bitbs 
(one-third of a pound of salt to each gallon of water) alkaline baths 
(one-fifth ounce of sodium cirhonale or onc-tenth ounce potassium car 
bonatc per gallon) acid baths (onc-third ounce dilute nitrohvdrochloric 
acid per gallon) mustard bnu aromatic baths such as lavender and 
pine mercurial, ammoniated sulphurated and countless other varieties 
are emplojed 

Tho purpose of this medication is to add to the temperature effects, 
bland or irritating sedative or stimulant action of the m^icament 

Stimulant action is obtained not onlj bv appropriate temperatures 
and medication, but also bv suitable regulation of the duration of the 
application At Nauheim stimulation is enbauced bj the impact of hosts 
of bubbles of carbonic acid gas upon tbc tin JIa?sagc and friction bring 
about a similar but more powerful action Bv projecting water at high 
pressure against tho bodj — douches nccdlo spravs — a similar result is 
obtained concomitant with tlie action of the water 

Ilcncc, temperature irritation or sedation and pressure, mav all bo 
rcadilv applied b^ means of baths The practitioner, to employ the 
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remedial measure satisfactonlj, must first clearly recognize the protbt 
effects ho ivishes to attain, then consider what means ore most simpk, 
most practical, and most certain to procuro those effects There is nothing 
absolute m the facts herein set forth for the use of baths m lanous condi 
tions These facts arc gleaned from standard authorities such as Winter 
nitz, Banich, Schott, and others They arc meant merely as guides to 
treatment No one slavishly follows the pharraacopcial dose of drugs 
Lach patient is a new experiment So the temperature, duration, coraposi 
tion, and frequeiiea of the hatli, and the use of pressure, or massagi, must 
be as cirefully considered and ns judiciously altered as the dosage of 
drugs would bo 

The hath ma^ be general, or local, cither applied to tlio entire boJj 
surface, or only to some part The water maa bo biouglit into direct con 
tact with the skin, or another mediura, os a sheet, may he made the ichicle 
for its use 

General Baths — The Ahluhoti — An oilcloth or rubber sheet, covered 
with a blanket, upon which is laid a sheet, is prepared on the bed of the 
patient Each part of tho body is consecutively exposed, a wet towel 
wnmg out of water is laid on the uncovered area With the flat of tie 
liand rubbing is applied through tho towel and then the towel is nmoTM 
and the part dried W hen tho whole body is to ho treated in this way it 
13 best to take the parts in definite order This is tho method of 
Wintornitz 

Baruch recommends for much wcikcncd patients tho following pro* 
cedurc On tho dav following a warm cleansing bath tho patient u 
wrapped m longhaired blankets, one passing around tho body, underlie 
arms, and inclosing separately tlie lower extremities, another enfolds to® 
arms at the sides, and is tucked in about the neck and under the fcf 
Heat 18 thus accumulated at tho surface In one-half to one hour t e 
face 18 washed with water at a temperature of 50° F Next each part is 
m turn bathed, rubbed, dried by gentle friction, and re covered 

When tlio patient has become accustomed to this the ablution maf 
given with the subject standing He stands in twelve inches of water a 
100° F, the attendant washing him down with his hands or with 
and pouring on parts of the body water at a temperature initiallv 8 > 

but daily lessening till it reaches C0“ F 

Patients unaccustomed to cold water may begin by a partial ao u ^ 
involving only the face, neck, and and gradually including the w o 

body . , » 

Ablutions should always he rapidly performed Thev arc u«ciu u 
merely as stimulants of the penphcral nerves and vessels, but al'O 
reaction induced, as an index to the state of the patient They art 
employed as a preparation for other forms of hydrothcrapeutic treatraoD 
The Half Bath — There should bo in the bathtub enough water to i 
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merse tlio pelvis and it should be at a temperature of 70° T to 85° P 
lo present rctrostasial congestion the patients head is wrapped in a cold 
moist towel The face is first bathed The attendant then with one hand 
throws water from a ves«el over the fiont of the bodj, and with the other 
meanwhilt, rubs the back Coldtr water is used until the patient feels 
cold, should his teeth chatter he should he immediately taken from the 
bath A warm drj sheet prt,\ioush prepared, is then folded about the 
pitient, and with it he is dried 

ijfmiona — Water at a temperature of .<0 F to C5° F is poured 
from alwvt on the patient who sits in the tniptv tub or lies on a rubber 
cot riic dcgrci. of stimulation is m proportion to the temperature of the 
V, itf r emplo\ed and the height from which it is allowed to descend upon 
the subject, that is the lower the teiupopitiirc, and the greater the height 
the greater the stimulation This treatment should be ver\ quicklv given 
III Dcuto cases the patient sits or lies in chronic cases he stands in water 
at a teiuperatwrc of 100° F 

means of the affusion the scusorv cutaneous nerves over a lar^e 
arcs arc meihanicall^ and thermally stimulated and a reflex action on the 
btart, respiration and metabolic functions ensues The intermittent 
nature of the stimulation increases the effect produced 

Affusions should b) used with caution with precision as to tempera 
turc and with due regard to the patient a power of reaction 

The Sheet Bath — A rubber sheet and a blanket arc laid on one side 
of the bed, or on an adjoinuip, bed There should aUo bo m readiness 
several linen sheets, coarso or fine according to the effect desired, a tub 
of water, a cup, and a sponge The linen sheet is wning out of water at 
60° F to so F, spreid quicklj on the nibler sheet the patient whose 
head and face have been bathed in lOe water and who e head Ins been 
wrapped in a cold wet towel to prevent retrostasial congestion, is laid on 
the sheet Svstcmaticallv, stnvll arca'v of the hodj in snccession arc 
warmed by gentle friction As soon as a put is heated a cup of cold water 
i>0 F to C0° F, 13 poured on it Tins procedure is continued till the 
patient feels cold or diivers markidlv Sometimes the subject is permitted 
to remain m the wet sheet for half an hour then often a gentle sleep 
follows The first effect of the cold wxst sheet is to contract the peripheral 
ves els next dilatation of the cutaneous vessels occurs and is aided by the 
friction the cold water then agim contracts them and so the process 
continues 

Drtp Sheet — The drip sheet is a modification of the sheet bath The 
room m which this measure is earned out should have a temperature of 
not less than 70 i The patient wiUi a wet towel on his head, stands in 
twelve inches of water at 100 F A dripping sheet, wet with water at 
7 > I , IS placed over his shoulders under the right arm aero s tho back 
over the left shoulder across the front, and over the right arm. Quick. 
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rtmedial measure satisfactonlj, must first clearly recognize tlie pfcii-t, 
effects ho %Mshc3 to attain, then consider %vhat means are most «iinpk 
most practical, and most certim to procure thc«e effects There is nothitio 
absolute m tho facts heroin set forth for the tiso of hitlis m various condi 
tions Thc=o facts arc gloinod from stniulanl authorities such as \^lntl^ 
iiitz, Baruch, Schott, and others Tlie^ are meant incrol) as guidts to 
treatment No one slaaishl^ follous tlio pharmacopcnl dose of drugs. 
I aeh patient is a new experiment So tlic temperature, diirition, comp«i 
tion, and frequency of the h ith, and the use of presaurt, or massage, must 
be ns canfull^ considered and as judiciously altered ns tiie Josigo of 
drugs would be 

The bath mat bo goneml, or local, cither applied to tlio entire loih 
surface, or onh to somo part The w iter may U- brought into dirict con 
tact With the skin, or another inedmin, as a sheet, m\y be made the velncW 
for ita use 

General Baths — The Ibhihon — Vn oilcloth or rubber «Iieet, coioiod 
with a blanket, upon which is laid a sheet is prepared on the bed ol tit 
patient Each part of tho body is con«ccuti\cly exposed, a wet towel 
wrung out of water is laid on the uiicoicrcd area Witli tho fiit of the 
hand rubbing is applied through the towel and tlicn the towel is rcmoTcd 
and the part dried When tho whole bod\ is to bo treated in tins way it 
18 beat to take the pacts in defimto o«ltr This is the method of 
\\ intcrnitz 

Baruch recommends for much weakened patients tho following pro- 
cedure On tho da' following a warm cleansnig bath the patient i* 
wrapped in long haired blankets, one passing around tho bod\, under the 
arms, and inclosing separately tho lower extremities , another enfolds the 
arms at the sides, and is tucked xn about the ucck and under the het. 
Heat IS thus accumulated flt the surface In one-half to oiio hour t e 
face IS washed with water at a temperature of 50“ I Next each psrt w 
in turn bathed rubbed, dried by gciitio friction, and rc coiered 

l\hen tho patient has iKCorao accustomed to this tho ablution may 
given with tlip subject standing lie stands m twelve inches of water a 
100° F , the attendant washing him down with liis hands or with a toue , 
and pouring on parts of tlie body water at a temperature iiiitiall'' ’ 
but daily lessening till it reaches CO° F 

Patients unnccuatoracd to cold water may begin by a partial ablu lo 
luvolv ing only the face, neck, and cheat, and gradually including the w o 0 

Ablutions should nlvvavs bo rapidly performed They aro useful not 
merely as stimulants of the penphenl nerves and vessels, but aUo uy 
roiction induced, as an index to the state of the patient They arc 
employed is a preparation for other forma of liydrotbcrapcutic treatineu 
The Half Bath — There should bo m the bithtub enough water to »a 
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to rPdct should he testeil and educated b> other lij drotherapeutic measures 
before wet packs are given 

In the cold wet pack there is m mitiat hock lasting from five to 
twenty minutes Ihis is lollowcd b> i h>peremic cutaneous reaction 
There is an interchange between the cooled blood of the penpheral circu 
Jation and the warm blood from the \iaccra which continues until the 
ahect 13 thoroiiglilv warm The excretim of the skin is increased and 
toxins arc eliminated The wet pick al&o has a calming effect due to 
withdrawal of blood from the brain and the exclusion of external cutaneous 
stimuli To ecure the antip\TCtm nctiou the water for the initial pack 
should bo C0° F to 70® F 'ttben tbc first pack is w irm the patient 
should be put into another wet with water 2 F warmer As soon as the 
second pack is warm the prow dure miv be repeated raising again the 
temperature of the water cmplovod 2 F Tbw is done till four or five 
packs have been given or until the bod\ temperature bo satisfactonlv 
reduced If the pack be givni for its sedative action and sleep follow 
the patient should be pcrmitud to remain m the pack till he awakes a 
cold ablution should then he gi'iu 

Hot Blanket Park — Three <>r lour blankets are laid on the bed one 
blanket is wniiu out of water is hot as can be borne bv the bands, and 
spread on the bed The patient is lolded in thi« and covered b> the other 
bUiikits Aftir a cold wet pack tbc sheet 13 warm but after a hot blanket 
puk tho wet Uatiket is cool showing that there has been a ditoinution of 
heat production 

The 11 ei Compress — Almost all forms of the comprc«s consist essen 
tiallj of a linen basis which is tbc vehicle for the application of the 
water ind a drj flannel bandage which covers and secures it These varv 
onlv in shape and size to suit tlie ngmn of the body to which thev are to be 
applied, and in the temperatnri- of the water used 

The cold cooipre s causes contraction of the penpheral vessels and 
should therefore, be renewed frequently enou^ to keep it a cold applica 
tion When the stimulating coDiprc 3 13 emplo;je<I the water is at CO F 
and the «impre«s is permitted to remain iw sttu till it is warm or even drv 
When covered with waterproof mitenal the compress becomes a surgical 
wet dre sing, a«tringpiits or alcohol are often u’cd for wetting It is so 
difhcult to keep water compresses hot and so inconvenient to handle them 
that better beat rrtauiing media such as the lin red compress, arc mucli 
used 

If the tunpirature of the piticnt bo hi„h the compnss should be 
thaugid evorj half hour otbervvi <- cvtrv hour night and dav unless the 
patient is asleip Fresh water should la u ei! and the compress boiled 
ev(r;y dav to prevent «cptic infection of the skin 

The Ihdominal Compress — ^Tht linen used for this compress should 
l-e in three lavcrs of «uflieient width to extend from the xiphoid proce s 
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strol^es and occasional slaps are made b? the operator up and down orer 
tbe sheet Twice or thrice during the procedure a basin of water, 10® T 
or 15° F colder than tho -water in wlueh the shfet has been dipnod, is 
poured oi er tho head and shouldera of the patient , m the intervals fnction 
for fi\o to ten minutes is “ipplied On removing the sheet — which should 
be rapidh done — the skin is b^pcrcmic The patient then steps out upon 
a woolen rug or blanket, is completelj dned with soft linen towels, and 
then nibbed doivn with a ivarm sheet or towel If this bath greatlv 
iitiguea the patient, its duntion sliould be lessened till the reaction and 
rcssistance are strengthened 

The strength of stimulation in this measure maj be greatlj varied 
bt varying aii> one or more of the factors, temperature, friction, the use 
of eourae or tine shoots, tho use of the sheet dripping or well wrung out 
the frequency of tho applications of cold water during the process, and 
the duration of the bath 

If tho hands and feet arc cold even on ansmg it is well to ind’ac’ 
heat to accumulito before the sheet bith is given, by piling on blanhets, 
bv giving a wet pvck for ono-half to one hour, or by a vapor bath for a 
few minutes 

The Cold Rxih the Cold Sponge — On arising, before losing ths 
heat of bed, the patient is wrapped m a sheet well wning out of 
temperature 00° F to 75° F , and is vtrv actively rubbed down, with fre 
qvient slapping to produce an active hypcrimn of the '•kin ^fter npw 
drving and the administration of a cup of hot milk the patient is sent out 
for a walk . 

The 11 et Pack — A rubber sheet is covered by a large blanket, which 
hangs over one side ot the Kd and down over its foot A lar,.e cosrs< 
sheet, very well wning out of water at CO° F to 70° F , the tempcrst^^ 
being varied to suit the case is spreud on tho blanket The patient, u 
head in a wet turban, lies dovvn -unth upstrelihcd arms, the right aule o 
the sheet 18 brought under the arms acros the front of the body, 
tween the lower liraba The left side is brought over tho arms and ho v 
and tucked in at the neck ind feet The blanket is then drawn fi I 
about the patient and tucked m at tho sides, neck, and feet ‘ Everj'th'^o 
depends upon complete exclusion of air from beni.ath tbe blanket 
If the patient is chilly he should be eovfred with blankets Partial pa 
including only tbe body below the a’xilke, may be given The pack as a 
one half to ono hour The effect vanes with the duration, the 
the sheet, the temperature of the water, tho extent of the pack, ao 
frequency and number of times it is repeated To restore the h’”® ^ 
tbe cutaneous ves‘?els which have been relaxed by the wet pack, the 2 
bath, the sheet bath or the cold ablution should follow In the 
the reaction is entirely dependent upon the patient s capacity I 
bo previously warm the reaction is better The power of the patie 
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procedure, siich as the wet pack The face and neck should first be bathed 
with vtrv cold water, and the plnns^ bath then entered suddenU The 
whole bod\ should be iminerawl in the water the head aKo being dipped 
seieral times The bithcr should exercise or rub himstlf in the water 
The plunge bath «hould list from i few seconds to two or three minutes 
It should be followed b^ Mgorous mbhra^ As soon as dry the patient 
should exercise mnderateh or be mas iged 

The Ham Full Baik—An\ bath with a temperature above that of 
tbe skin (02° F ) Baruch designates i warm bath 

The temperature of the room m which a warm bith is given should be 
between "0 F and 80 F Warm towels and a warm sheet and several 
hot water bags should be m readiness If theri is no hot water on tap 
tubs of water at a temperatnre of 200 T should bo prepared so that 
the bath temperature mi\ be raised at mv time if nei.e«-''ir% The water 
in the bath should hx\o a tdnperatnrc of 0 F (Banieh) it is also used 
at temperatures between 08 F snd 104 F Tbe patient wets his face 
and neck with the water in the tub before entering it lie lies down in 
the bath and should romaiii iminer <d to the chin The duration of the 
hath taries witli the conditions fir which it is adniinistcrcd Something 
worm should ho provided for the patient to stop out upan the wirm sheet 
38 rapidh folded around him mid lie is put into a warm bed and covered 
with blankets After a few roiuutes he is dried Profu«o perspiration is 
to be avoided 

When the bith is warm the imtabnit> of the sensor) nerve endings 
18 decreased, the bith has therefore a cedilive effect V hot bath — one 
above 100 — has a dinetlj opposilc action 

The Continuous or Hammock Bath — The ordinar) bathtub is usuallv 
too small for this purprsc So that the patient miv he able to repose 
in comfort for a proloiigid jKnod he is euspindcd in a Inmmocklike 
arrangement, which should dc ir the bottom of tbe tub Suitable rests 
should be provided for the bend and mtes If the size of the bathtub 
be adequate a hammock bath can be easih improvised at home opposite 
one another, along each of tbe two sides of a largo sbeet, four to six 
pieces of stout bindaj,c arc stitebrd The pieces must ho long enough to 
alhw the free cuds of anv piir t? be tied under the bithtub, when the 
middle of thi hcct rests upon tlic I ittom of the tub After the patient 
has been placed in the bitb iipan the sheet the corresponding free ends 
of each pair are pulled until thev are «o tightened that the pirt of the 
l»)d) which tlieir fcctiou of the sheet supports is made to assume the 
optinul jyisition for its einiifort Strips of bindige six inches wide mav 
lie u«ul and the sheit altogither dispensed with If the bithtub rests 
directly on thefleor stout wire should be twisted into S shaped hooks one 
curve of the S hooks on to the side cf the bilh to the other curve which 
should la witliiu the I ith the supporting bindagi is fixed An India 
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to the 8^^nphJ3ls piihis, and fall otcf the sides of the trunL The wat^r 
out of which this cloth is wrung should ht at a temperature of 60° F 
to 70° F 

The Neplune Girdle — ^The Neptune girdle is a modification of fiie 
above compress The linen is made long enough to encircle the body and 
form a double fold on the abdomen It is covered b^ a di^ Imtn or flannel 
binder, and is changed twice or thrice m the twenty four hour*, the part 
being sponged with cold unlcr before each renewal 

The Combination Compress of '^tniemil^ — The Neptune girdle la 
applied as described A leilcrcoil, nrranged to bait hot water pa sed 
through it, IS laid ou the epigastrium This hastens the reaction, and 
feflevh stimulates the nerves of the undcrUing nrgsns When a com 
press IS emplovcd to reduce infliinmation it should be frequently changed, 
never being permitted to become vv^irm The object bere is to keep the 
vessels of the luflamcd part in a stitc of contriction Tho temperature 
should not be so low is to paralvzo the cutaneous vtsstls, nor so high as to 
dilate them. To attain the desmd end a ttraperaturo of 50° F to 60° F 
18 suitable 

Cold ipphed io the i/eod— Instead of using tho cluinav ice-hSe 
which wets the pillow, a wtt cloth nny be hid on the head and held to 
position by a cap of coiled rubber tubing through which ice water 
flows 

The Full Bath —This mav be given Lot or cold, with or without fric- 
tion The cold full bith has Income lutiniateh issociitod with tie nainc 
of Brand in the theripv of tvphoid fever Brands method for the coM 
full friction bath is described later 

Another form of the cold full bith is the graduated bath of von 
Ziemssen The patient is placed in n tub which is partially filled wit 
water at a temperature of 86° F to 90° F, ind to which water of a tem 
perature of 40° F is added till a temperature of about 77° F is attaine 
Friction is used, and the bath lasts one-half hour The patient, on eme^ 
ing, IS allowed to remain m warm WanLeta for fifteen minuths before 6 
is dried and dressed , 

W^internitz recommends the eraplovment of alternate half and ^ 
cold baths, the former at i temperature of 60° F to 68 F, the \ 
a temperature of 42° F to 50 F The patient remains in the half ha 
one to two minutes, then steps into the other for one-half to one roinutCi 
continuing the alternation according to the extent of the desired reaction 
As a Ljdnatic measure the cold full bath requires the strongwt r^ 
active response from the patient, it is therefore nece&oarv e«petial} 
the reactive power is weakened in the sick, to bring to its aid the fne ic 
insisted upon by Brand and his followers , ■ 

The Cold Plunge — This bath shonld not be entered if tbe subject cc ^ 
chilly If necessiry the skin should be previou Iv warmed by some o c 
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to this treatment The sitz bath acts on the abdominal and pelvic organs 
and \C8aels, its action depending, as m other forms of baths on the tern 
peratiire of the nater and on tht duration of the bitli Other partial 
baths are the occipital bath, the clbon the hand, and the foot baths. 

The Elbou Baihr . — The elbow is kept in a vessel of running cold water 
for ten to twentj minutes Hand and foot baths are given m the same 
way, but the water may be ust-d cold rr hot 

Application of Extreme Temperatures — ^team and Hot-air Baths — 
These are commonlv given in cabinets which inclose the entire body with 
the exception of tho head The hi id ind neck must be cooled during the 
bath The temperature of the Inth usually 104“ F though pjssibly 
higher, is attained gradualK as thi steam enter? The duration of the 
bath varies with tho indications rarelv bein., more than tliirtv minutes 
l\intenutz has devised a method for a steam bath at home A wooden 
raftlike frame lies at the bottom ot the tub on which the bather is raised 
from the floor of the tub A eontiunaus flow of hot water gives off steam 
la the tub, vvluch is well covered to prevent its escape Higher tempera 
tures can be homo in hot air than m steam baths and in steam than m 
hot water The Imth causes ripul dilation of the cutaneous vessels, fol 
lowed in a few minutes bv s\\<. itiiic To increase the perspiration cold 
water is given to the patient to drink It is best after the bath to employ 
some cooliiio liydriaiic measure 

Tho radiant heat from cUetru light is utilized to confer teraporatutos 
of several hundred degrees TJies< temperatures can be easily tolcntcd 
for some time provided the part to be heated is dry and is enveloped in 
wool or other absorbing material so that perspiration may not gather 
‘'Uitablv 6W itlicd, a limb can eom/ortablv endure n temperature of SfO® 
for half an Lour Ihe apparatus made bv Dowsing and by Ty miner for 
admiuistcruig ridiint heat is verv practical The ingenious Bergouie 
has utilized the belt developed bv interposing rcsistiincc in an electric eir 
tint 111 such a manner that he can project he it tliroUnh the tissues so th U 
it converges ujxm a dtsirtd focus in in org-ui or structure vet does not 
bum tho skill This ‘diatliermii has already proved of great worth 
The application of heat generalid by electricity will be fullv discussed iii 
the section deiling with clectricitv 

Lu.'yStnn Bith — The Russian bith is a form of steam bath 

Irish Loman Baths — In li I omiii bitlis are hot air baths where the 
patient enters a ones of rooms filled with air of increasingly higher 
temperature 

fee — ^Tbe most common wav of applvmg e-vlrrme cold is bv means 
of the ordinarv icc-big the « e of coiled tiibin^ the I citcr coil through 
vvluch ICC water is pa sod is bowever preferable The tubing is coiled 
in any form to fit the pirt to which it is to be ipplud The ice cradle 
is an ordiniry hospital cradle placed over the ehe t abdomen or entire 
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nibber air ring imUs a good bead rest for the bather The temperature 
of the water should be 05® F to 100® i The water nn\ be changed 
oiict m tweiita four hours, or a constant inflow and outflow mav be 
arranged Before the patient enters the bath his skin is anointed witl 
a fit — lanolin or \ i«tlm — as saturation n!a% ciiise hriieling and pechn 
It IS desiriblc to hive the tub raised from the floor and coiered with 
blankets to exclude air and prevent exposure A wooden boird may be 
placed across the tub to support tin. blankets, and also to sene as a tray 
lor the patient s meals The patient mas bo lifted from the tub t) 
eiacnate the Iviucis and bladder, or the urine and feces mar be per 
nutted to pabs qmekh a\va\ in the outflow V patient is kept in tbeeoii 
tinuous bith for aii% length of time, from a feu hours to more than a 
year The continuous warm bath quiets the mental excitement of the nud 
particularly of miniacs who have cold or eunotic extrtnuties Its seda 
tne effect upon comailsive moiemouts iii children is remarkable lo 
septic uouiidb espccialh wounds of the bladder and abdomen, it cannot 
bo too highh roconunended In septic aiounds of the limbs, arm, foot, or 
leg local baths ire preferable, for in the hammock bath a B coli infection 
IS soon added to the original sepsis I lia\c ncicr seen tins B cob infec- 
tion assume a menacing form, but it is both unplea«ant and unde«inbk 
^Vlieu a septic wound is compile itcd ba fracture of the bones, continuous 
irrigation, or frequentU remued ailmc compre->aes arc usually preferable 
to baths, for batlis necessitate painful and niiiclj to be deprecated moyement 
of the broken bones 

Dowe/ies — In the douche a column of wafer debcends from n heicbt 
There is thus obtained the mechanical aelioii of the prc<isiire of the water 
as well as the effect of its temper iture Mam foi-ms of the douche exi-t 
The yerticil ram douche is a «liouer bath, lu yvliich the water fills 
a perforated nozzle or rose The jcl or fan douche is a movable nrrin'^ 
mont to direct a column of water upon am pirt The ascending or 
perineal douche is a spray of water, directed upward, oier wlmb t o 
patient sits on a stool with a nngsljaptd seit In the circular duuc e 
the water is directed horizontilh inward from circular tiers of perfora 
metal tubing The Scotch douche, or alternating douche, applies heat an^ 
cold alteniateh, either Iiye steim and cold water being alternate or 
warm wa*er being used in place of the steam Carbon dio'^id and hot 
are also applied by means of douches As these are measures nine' a 
mostly practicable in institutions only they will not be further consider 

JIip or SiL BalJi — The tub used for this bath is familiar 
perature of this bath is varied, it may bt cold, tepid, warm, or hot ' 
should be enough water to reach to the umbilicus of the patient w e 
he IS seated in the tub The patient should bt carefully coiered to 
him from chilling rnotion of the upper part of the body may be a 
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to tins treatment The sitz bath acts on the abdominal and pelvic organs 
and vessels, its action depending as in other forms of baths on the tern 
perature of the water and on the duration of tht bath Other partial 
baths are the occipital hath, the elbou the hand, and the foot baths 

Tht Elbou Bath — The elbow is kept in a vessel of running cold water 
for ten to twente minutes Hand and foot baths are given in the same 
way, but the water maj be used cold or hot. 

Application of Extreme Temperatures — and Hotair Baths - — 
These are commonly given in cabinets which inclose the entire bodj with 
the exception of the head Tht he id and neck must be cooled during tbe 
hath The teraperitiire of the bath iisnallj 104 F, though possibh 
higher is attained graduall\ as the steam caters The duritiou of the 
bath vanes with tho ludic'itions ranJv l«i»g more than thirty minutes 
Wintemitz has devised a method lor a steam bath at home A wooden 
raftlike frame lies at the bottom of the tub on which the bather is raised 
from the floor of tbe tub A continuous flow of hot water gives off Btcam 
in the tub which is well covered to prevent its escape Hij,her tempera 
tures can be borne in hot air tbm in steam baths and m steam than in 
Lot water The bath causes ripid dilation of the cutaneous vessels fol 
lowed m a few minutes sweitnig To increase the perspintion cold 
water is given to the patient to drink It is Iwst after the bath to employ 
some cooling hjdriatic measure 

The radiant heat from electric liglit is utilized to confer temperatures 
of scversl hundred degrees fbesc tcmptnlurcs can be easily tolerited 
for some time provided the part to be heated is dry and is enveloped m 
wool or other aborning materul so that perspiration mav not gather 
Suitahlv swathed a limb can comfortablv endure a temperature of 200 
for half an hour The appsritiis made bv Dowsing and by Tymauer for 
administering ndnnt hcit is verv practical The ingenious Bcrgoiiie 
has utilized the bevt developed bv interposing resvstvncc in an electric cir 
emt in such a manner that he can project heat through the tissues so that 
It converges upon a desired focus in an oigaii or structure yet does not 
hum the. skin. This diathcnnis has alreadv proved of great worth 
The application of licit generated bv ilectncitv will bo fully discussed in 
the section dealing with electricity 

Pmstan Bath — The Russian bath is a form of steam bath 

Irish Poman Baths — In h Roman baths are hot air baths where the 
patient enters a senes of rooms filled with air of increasinglv higher 
temperature 

fcf — The most common wav of npplving extreme cold is by means 
of the ordinary ice-bag the use of toiled tubing the Leiter coil, through 
which ice water is pissed is however pnferabU The tubing is coiM 
in any form to fit the part to which it is to be applied The ice cradle 
u an ordinarv hospital crvdle placed over the chest abdomen or entire 
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body Th© patient 15 stripped Ice-bags or paiH of ico are hung from 
pole of tbe cradle, and the irhole coiered over with a thm sheet The 
patient is kept m the ice cradle till his temperature is sufficiently reduced 
A botyyater big is kept at his feet to preient chilling 

Ice Eub — The ice mb is g»\eii by means of a flattened piece of icc 
in a cloth with which tbe parts of the bodi ire rubbed m succession. 

Ice Puck — The patient w stripped, and enveloped in a cold wet '^heet 
An ico-cap la laid on Ins head, and pieces of lee, cirefiillv sirathed, are 
placed at his aides He is rubbed by the nurse with pieces of ice, as m 
the ice Tub Other methods of using extreme ttuiperatures ate the ether 
and ethyl chlorid spravs and the application of carbon dioxid snow 
General Observations — irvdrotlierapeiitic ippliciticuis are ertremeli 
valuable igonts, but if skill, pTCCision, and judgment be not ensployedia 
prescnbini, and ui idniinistering them they miy cut«e great injury 
General cold applicitions should never bo given in states of collap'cor 
in exhaustion, if the temperature bo subnormal, during a chill, or dunu® 
a hemorrhage A putunt must be warm hifore he is subjected to general 
cold When there is any suspicion of reactive vreakness, the reactirc 
capacity of tbe piticnt must be carcfuUv trained by gradually lowering 
the temperature of the water, mid by slovrly increasing the duration of 
the bath , mcinwhile, mechmical stimulation of the sIm through aerating 
the water or through friction should be employed However, in the treat 
ment of tubtrculosis Aberg advises the giving of cold full baths without 
preparatory triiiiing of the patient Full biths of high temperature muiit 
bo Used with greu ciution In arteriosclerosis renal disease, and cerebral 
hvp< remn, during such hot biths cold mu«t be applied to the bead to 
prevent the dinger of an excessive flow of blood from the stijnulatid 
body surface to the held (Wiiiternitz’s “retrograde hypostatic conges 
tion”) Uy mistakes have occurred in th«* u«e of hot baths for comoto'^e 
children Ev eu when the greatest gcntleiieva is used, mov ing the morioun 
may precipitate deith and the sudden dilatation of the cutaneous cap 
lanes which follows iiniBcrsion in the warm bath may ■'o reduce the end^ 
cardial stimulation in cases where diarrhea or hemorrhige has depreted 
the vascular sv stem, as to cause the heart to stop beating The hv drothera 
pist has not the protecting spcrecv of the operafing room If tbe en 
comes while the patient is in a bath the relitivei may consider the sanc- 
tity of death profaned before their eyes So it is well in cases of extrnine 
exhaustion to use strychnin, transfusion pituitarv extract or other stunu 
lants, before invoking the restontm power of the warm bath 

Local applications of heat or cold have little influence on general con 
ditions, but we find few contra inditations for them Local heat snoii ^ 
not be applied for the aborting of a ciEcumscribcd inflammition as i 
raises the tempOnture of the diseased part, increases the congestion, an 
favors pus formation Local cold, however, is valuable, for it has the con 
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trarv effect to heat As an analgesic either may serve Cold is usually 
better in pain from mffammation for it not onlj diminishes exudation 
and thus spares the inflamed nerves fmm pre-^snre, but it has an analgesic 
effe t on the nerves Heat is ver> semeeable in pain caused b} nerve 
lesions Sometimes trial alone cm decide which should be used It 
must be remembered that severe crld too IoDj, applied may impair the 
vitality of the tissues protecting laver of gauze should intervene be- 
tween Ke and the shin and the application should be discontinued for at 
least fifteen minutes everj hour 

Although hvdrotherapy mav evert not merely a palliative but often 
even a curative influence, its habitual use mav create a pernicious tendency 
to rely mainly or cvclusivelv upon it Other forms of therapv — crum 
drug dietetic psjcbic ph)sical and operative — should have unprejudiced 
consideration lu the mind of tla rational physician, so that the patients 
rights may be sacrificed neither to therapeutic habit nor to therapeutic 
bigotry 


SPECIAL HYDROTHERAPY 
DiSEA'.ES or THE ClPCtl^TORT SlSTEM 

The hjdrotherapv of ciruilatorv di eases is very simple Through 
stimulation of the cutaneous nerves bv means of cold water charged with 
salts and gas, or turpentine or ammonia or other mild irritant vasoeon 
stncfion 18 produced in one !>et of arterioles and a vasodilatation in 
another Conceivably also the stimulation reflevlj influences the heart 
muscle itself The vasomotor changes produce endocardial stimulation bj 
raising the blood pressure But together with the rise there is dilatation 
of the visceral arterioles so thst the blood is driven into and through the 
stagnant pirts of the circulatory svstem The nutrition of organs in 
which St ISIS IS a menace is thus improved The heart is made regularly 
mildly and effectively to act The coronary capillaries may share m the 
blood redistribution and the heart thus benefit directly from the bath 
But there is as vet no proof of anv special implication of the coronary 
circulation Doubtless however cardiac nutrition is enhanced by the 
“teadjiug and slowing influence of the discreetly increased blood pressure 
It IS as it were a mild and beneficial evercise which the heart enjoys 
The lowing of the rate and tli© regular rising of the cardiac rhythm not 
onlv enables the heart effectively to empty its cavities, but in the pro 
longed diastoles an opportunity for regular and systematic flooding of the 
coronary capillaries occurs and the nutrition of the heart muscle improve« 

The application of cold to the prccordium will slow the rapidity of an 
irritable and infected heart It is a valuable adjuvant to the treatment 
of endocarditis and pericarditis as it moderates the fevered activity and 
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the cirtlinc muscle from undiio exli'uiatioii Jforcovor, in \alvii!ar 
lesions, tins traiiquilizmg of tlic heart spares tiio fragile, cdcraakiiu, 
infiltrated vnhts from ns inanj imp lets ns the heats that are aioidcd 
I’rccordinl cold applied causes also a dilatation of tlic \os«cl3 in the heart 
musclo and in tiio pericardium, and thns aids in repelling the hictenal 
iimsion by augmenting the blood supply 

Heat cautiously npplicil to the prccordnim miv stinuilatc the heart 
to more forcible, more regular, and more eflicicnt eontnttioii It also, 
refloxly, causes a oonstnction of the coronary vessels In vvosk, distenJd, 
dilated hearts tlic application of heat mav act ns a powerful stimulus and 
soon strengthen, rrgiiJarire, and jjicrcase the ampIitiidD of tlic pulse, and 
dimmish the area of cardiac diilness 

Arteriosclerosis — It is of gre it imiHutinKc to n call (he iln il rcl ition 
which tho increased peripheral resistance maintains m tins common 
malady It 8er\e«i, not only ns n cnu«e, hut nl«o us an effect IVhrn 
faulty dilatition of tlic vessels exists there ensues an imperfect climinition 
of unknown products of metalioliani which lead to a toxiinin This m 
croisc of circulating toxins miuilv by direct action on tho vessel 
but perhaps indirectly also, through the vasomotor nerves, gives rise to 8 
spism of tho vessels wlueli, m turn, lends to a still more sciintv blood flow, 
ns elimination is dependent ujiou the rate of renewal of the hlood in W'* 
cmunctory organs, such a docrcaso m the vascular supply senes to cripplo 
depuration still more Thus a vicious circle is instituted and tho toxcmis 
increases J lie increased resistance to the vascular current in turn pluw* 
added Work upon the heart, vvliioli at first hypertrophies and later fn-’’ 
qucntly dilates as mvocardial changes occur As, except for teinporurj 
effect, drugs should not be given to obtain tlio desired vasodilitation, 
liydriatnc mcasurts possess a particular value m the treatment of sclerotic 
vessels Bv hydrotliorapy it is possible to reduce the undue constnctiou 
of the vessels thus to augment the blood flow and to prornnfe cbnuiution 
The partial rub at a temperature of 08” D is best suited to ho the ui'tia 
measure If tiio patient withstands this mdd procedure, after a few 
more stimulating measures, fliich ns tho full cold nih, profcrihlj a ^ 
lower temperature, should lie iiistitiitoel Tho durntinn of the ru> ' 
governed by tlie reaction flic npplicitioiis of cold to the precordium an 
head nro indicated not only to meet the effect of tho disetse on t ic ci 
culatory mechanism, but also to counteract the added strain placed t iW 
by diaphoretic measures Plio steam bath of moderate diirutinn ant ? ^ 
perature, not exceeding 110” T", when used m arteriosclerosis as a ' 
phoretio must bo conjoined with cold applied to the prceordud region a 
head Tho employment of the hot bath, 95” to 100® i , is of great scrvi 
Venous sluggishrieas yields often to running foot baths . 

Endocarditis — Acute — In all cases of acute endocarditis the 
tion of cold to tho prccordinm is indicated, as by this mcisuro ca 
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sedation is secured and the possibility of the occurrence of embolism is 
muumizcd The applications of choice are the piecordval coil and the 
ice big Tilt selected one should be kept in pkee contmuonsh for i period 
of, saj, several dijs, unless the heart shows signs of weikncas In the 
presence of non inflammitory m>ocardi3l changes cold prccordial applica 
tions must be used with caution or not at all Partial rubs Inter m the 
course of the disease are advocated 

Chrome — ocal stimulation of the heart ohtmned bv the use of the 
cold precordial coil is practiced It is claimed that digitalis mav be sup 
planted by this application The use of heat to induce gencrnl invigora 
tion and to reduce penpbeial resistance is advisable but onlj under 
extreme caution, as the temporarv increased activitj resulting from 
thermic measures maj be most potent m producing cardial dilatation 
Diaphoretic meisures, as wet packs, partial rubs and the Wintemitz 
modified steam bath applied hre to ten minutes are of value in reduction 
of edema The last consi ts in exposing to steam the lower parts of tho 
bodv while to the preeordnim is applied a cold coi! to reduce the danger 
of dilatation Irregular or broken compcnsstion and cardiac insuffioienoj 
require, careful hvdriatne taana^cment Much depends upon the changes 
in the heart mnsdo Tho use of the carcfullj graduated partial ahlutinn 
(CS P ) for several da,vs and then the application of tho cold prccordial 
coil are the usual treatment II there l>e undue vascular constriction 
present in the cardiac insufficiency general measures may be applied to 
tlimiiiite It Prominent among general meisnres may bo mentioned the 
Nauheim or Schott treatment 

Hemorrhoids — This aggravating maladv often vieMs to brief, cold 
sifz baths of about 85 F tempcriturc Hot hip baths are valuable to 
relieve pam and to ensure cleanliness and should be given nigbt and 
morning After every evacuation of the bowels cleanliness should be 
attained by cold sponging 

Acute Pericarditis — The ice-bag or cold leiter coil is applied con 
tinuously to the precordium with the same precaution observed m acute 
endocarditis These measures exert decided analgesic and anti inflam 
matory effcLt Hvpcrpvrexia is treated with extremely cold half baths 
Diaphoretic measures, particularly the wet pack for two hours, are in 
dicated hy an obstinate effusion 


Diseases op the Respiuatout Tract 

Asthma — A brief application of cold to the nape of the neck effects 
relief in bronchial asthma depending upon nasal conditions The form 
used mav be an affusion, or a doudie under ten pounds pressure 
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sareb the cardiac muscle from undue exhaustion. Jloreorer, in ralvular 
lesions, this trauquilizing of the heart -pares the fragile, edematous, 
infiltrated ralveo from as manj impacts as the beats that are avoided 
Precordial cold applied t'lii'jes also a dilatation of the vessels in (he heart 
muscle and in the pencirdium, and thus aids in repelling the bacterial 
invasion b;j augmenting the blood supply 

Heat cautiously applied to the precordium ma\ stimulate the heart 
to more forcible, more regular, and more efficient contraction It, a!^, 
reflexly, causes a constriction of the coronarv vessels In weal, distended, 
dilated hearts the application of heat mav act as a powerful stimulus aud 
‘'Oon strengthen, regularize, and increase the amplitude of the pube, and 
dimmish the area of cardiac dulncss 

Arteriosclerosis — It is of great importanci to rtcill the dual relation 
which the increased peripheral resistance maintains m this common 
maladj It serves, not onlv as a cause, but also as an effect When 
faulty dilatation of the Mssels exists there ensues ou imperfect elimiDation 
of u^noviTi products of metabolism whieh load to a toxemia This in 
treaso of circulating toxins mainly by direct action on the vebsel walh, 
but perhaps indirecth al^j through the vasomotor nerves, gives ri»tte» 
spasm of the ves els which, in turn, leads to a still more scantv blood flo'i'i 
as elimination is dependent upon the rate of renewal of the blood m the 
emunctory organs, such a decrease in the vascular «npplv serves to enpph 
depuration still more Thus a vicious circle is in tituted and the toxwnii 
increases The increased resistance to the vascular current in turn 
added work upon the heart, which at first hypertrophies and later fw" 
quenth dilates as mvoeardial changes occur A«, except for temporar) 
effect, dnigs should not he given to obtain the desired va'^odilafatioc 
hydriatric measures possess a particular value in the treatment of sclerola 
ves«el9 Bj hjdrotherap) it is possible to reduce the undue constriction 
of the vessels, thus to augment thi blood flow and to promote climiuitioi^ 
The partial rub at a temperature of 08® i is best suited to be the initu 
measure If the patient withstands this mild procedure, after a few diTS 
more stimulating measures such as the full cold rub, preferablv at ** 
lower temperature should be instituted The durition of the ru 
governed by the reaction The applications of cold to the prrcordium a" 
head are indicated not onH to meet the effect of the disease on the cu 
culatorj mechaniam, but al o to counteract the added strain placed 
by diaphoretic measures The steam bath of moderate duration and c ^ 
perature, not exceeding 140° F, when u«ed in arteriosclerosis is a 
phoretic must be conjoined with cold applied to the precordial region 
head The employment of the hot hath, 95° to 100® F, is of great «ervi 
Venous sluggishness yields often to running foot baths , 

Endocarditis — Acute — In all cases of acute endocarditis the app ‘ 
tion of cold to the precordium is indicated as by this measure ca ' 
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respirators or cardiac embirrassment appear the cold precordial coil i9 
indicated High fever la controlled hj wet packs 

Co'fSTlTLTIO'VVI. A^D HsTABOtlC DISEASES 

Anemia — CMorosts — To pjcvent htit abstraction while obtaining 
energetic Btimiilation of the nervous svstem is the hvdrotherapeutic aim 
in treatment of chlorosis To lessen the Lett loss all cold applications 
should follow some heat retaining, measure, such as the warm bath at 
100 F , with room temperature not below 70 F the drv pack or, 
viithoiit incre'isiug the heat bj additional mcisures the heat retention 
dnniip the period of sleep mn he utilized hv applying the invigorating 
procedures upon arising in the momnio 

The ehoice of the innervating measures IS great Ablutions of SO F 
which ire lowered two or three degrees daiK ind combined with mochani 
cal Btiniulatioii rapidly given in the winn bath frcquentlv give bappv 
results The abhition m'lv aJ o follow the drv pack ^Vet picks followed 
hv tho half bath and rain baths are valuable inytlianea when the nerve 
tone has been heightened Circular and sprav douches of two to tliirtj 
seconds’ duration with water, hrst of high temperature 9,) F and then 
reduced to a tenipcratiiro as low as 45 F followed bv massage vield 
excellent results Hot air baths of 125® F to 160 F should precede the 
u e of the douches 

The following plan of Ircalmeut is valuable Electric light baths for 
fifteen to twenty minutes then the fan douche at 10.^ F with twentv 
pounds pressure for thirtj seconds and then at 70 F for fifteen seconds 
and a dry rub followed by one hour of rc t This treatment is repeated 
on alternate dajs 

Secotviar^ Incmia — The general treatment is that prescribed for 
chlorosis Among the special manifestatiom of the paucity of the blood 
cells the cephilalgia, and the coldness of the extremities — particularly the 
feet — may require special mcisures The headache responds happily 
to the use of a hot water coil applied to the neck and the cold rnb con 
fined to the logs Brief running foot baths are the most efficient measure 
to relieve the coldness of the feet Cold douches u ed after a prelirainarv 
hot application an. indicated m anemia of the vucera They may he 
general, as the Scotch douche or localized os the fan douche applied 
to the abdomen 

Diabetes Insipidus — ^\anIl or cold half laths and full biths are 
recommended The half baths possess a special value for neurotic 
children 

Diabetes Mellitus — In addition to attaining a strict cutaneous hv 
giene thus obviatin„ the dangers of cutaneous complications hydrotherapv 
eterci es ome remedial power over diabetes, espfciallv that form which 
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Acute Bronchitis — A wet pick for two hoiira, folloivcd bv mecLanical 
stimulation^ should be tried in an attempt to terminate the disca e at its 
onset The cross pick (Pnessnitz) at a temperature of 45° to ^5° F, 
renewed eierj two hQur<>, often lessens the cough and exerts an analgesic 
effect Tho Ii«smor method of spra^jing miy be cmploied for its ex 
peetorant infliienee after rapid ippluMtion of a steam sprai it llO” to 
125° F , for fifteen seoonda, o\tr the upper part of the trunk, a cold fan 
douche 13 applied for three to five seconds , n rapid friction mb follows 
In sixteen cases m which this routine was emploied Iissauer obtained 
read} expectoration The cold Leiter coil to the precordium nia\ be 
needed, particularly m the aged Hot mustard foot baths are of proren 
\ aliio 

Acute pulmonar\ affections frequently complicate the exanthemata, 
particulirh measles WHien in their course, bronchitis or bronchopceu 
monia appears, cold half baths for fixe minutes at Y8 8° to 71 6° F, with 
douching and subsequeut gentle mcchanic-il manipulations, are indicated. 
I xtremeh brief plunges into water at fil” to 54° F, succeeded by strong 
friction, ma\ be used if the case is doing badlx The mustard pack as 
practiced by Herzfcld is very efficient In this measure flannel applua 
tions are raids of one to ten or twenty dilution of oil of mustard which 
has been mide according to the directions of the German Pliamacopei^ 
Ihe diluent is equal pirts of alcohol and water and the degree of dilution 
depends on the urgency of the case The application envelops the child 
from the neck to the knees and remains m place until the skin is matk 
ediy hiperemic When the desired cutaneous hiperomia is attaiwuj 
usuillv in from fifteen to thirty minutes, the child is placed in a 
33 per cent alcohol pack At the expiration of one-half hour the wet pack 
IS supplanted bv l dry ehcel Ibis procedure should be repeated eraj 
twentx four hours ind oftener if the case is very severe It produces 
Its happy results very rapidly 

Edema of the Lung — The mustard pack is claimed to be quite efBcieu 
m pulmonary edema The application is continued thirty minutes 

Hyperemia of the Lung — The hot hath at 106° to 110 F for ten 
minutes, or the hot bith for five minutes followed by a warm pack, is | c 
usual remedial measure employed The hot mustard foot bath is of xu 
to induce sweating 

Pleurisy — In acute plcuri«> three svmptoms are present, cough, rsp" 
nea and piin, which are amenable to hydriatno treatment The cro^ 
binder through which passes a cold water coil is the most efficient 
The leebig mav be used A\tt packa aud mechanical stimulation, n 
half baths, 71 6° to 68° F , are valuable auxiliaries In event of an^ 
siou steam baths or hot air baths, lasting ten to fifteen seconds, follow 
invigorating measures are employed to induce diaphoresis The 
hourly changed cross binder may aid absorption of an effusion o 
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follows their termination Some advocate tho application of heat only 
to a dtgree iiecessarj to obtain visible perspiration 

Podagra — When gout is fonncl in association with obe itv the hvciii 
atric management laid down for that disorder should be installed at once 
In the more acute forms analgesia with miDimization of the articular 
and periarticular effusions may he obtained by the u«e of briet cold ap- 
plications to tbo affected parts These mav be followed by circular cold 
compresses To combit tlic more chronic gout the following treatment 
may he employed A jet douche of 104 F under fourteen to eighteen 
pounds pressure is followed h> a full bath at 100 to 104 I The 
patient is then placed m a dry hlaiiLet pack for ten to twcnt% minutes 
and then gnen a cool douche A rapidly administered alcohol rub ends 
the treatment The indirect douche at a temperature of 08 to 104 F 
applied under a force of fifteen pounds m a warm bith is al o employed 
Wet packs applied from on© to two Lours, with a subsequent brief eold 
douche, such as the ram douche, are of value General diaphoretic mcas 
ures such as the hot air hath until perspiration is visible tollowed bv 
gradually lowered pressure douches are warmly endor ed The success 
which the spa treatment of gout has met seems to rest in part upon the 
severe hvgiene there imposed upon tho patients as the hydnatne values 
of the various waters seem no greater than that employed in the hos 
pitals and sanitaria 

Ohronto Articular Rheumatism — If in good condition the patient 
should be placed m the hot air cabinet for ten to fifteen minutes after 
which the jet douche should be applied at thirty pounds presauri if the 
tenderness 18 not extreme The hotair water douche at 110 toll^°F, 
and tho cold douche at 80 F alternating with one another for fifteen 
and thirty second periods of application respectively until throe or four 
minutes have elapsed, are utilized Another form of routine treatment 
IS as follows The patient receives a hnsk rubbing while in the full 
bath of 102 to 104 F which is continued eight to ten minutes Upon 
leaving the bath he is placed in a hot drv blanket pack, in which he 
remams ei^ht to twelve minutes A five minute alcohol rub concludes 
the procedure Later a hot douche lOJ to 104® F , may be given before 
the bath It should not be applied to the head JIa«3age and a cool douche 
mav be employed after the bath 

Steam baths and wet packs may he of value Tliev should be followed 
bv low temperature appUcatvons as oold rubs or three to five-minutc cold 
half baths The Scotch douche and circular compresses applied locallv 
aro moat valuable It is possible by these various procedures to improve 
the circulation of the affected parts rause absorption of effusions and 
increase tin mobility of the diseased joints. Vtrophy of the surrounding 
muscles may be combated by massage or hv the u e of a very brief cold 
shower bath to the part iiv quebtvon Faradization of tho joints for a 
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'vccomp‘\mts ol)e<?it;y Po-wcrfTtl stimulating measures ire cmplo}cd and 
are often preceded by tho apphcition of beat All efforts should be con 
centrated upon the attainment of a vigorous reaction Improrcd general 
metabolism and lessened tenden^ to acidosis are among tho beneficial 
results obtained b\ the use of water 

The hot air or clcctnc light baths for five to ten minutes, next the 
circular douche, 105° F , for tbirlj seconds, then continued at 90® P for 
thirty seconds, nnd then the jet nnd fan douche to the entire body, 70® F, 
for twenty seconds, ina\ l»c emplojed once eycrv twenty four hours Tbe 
teinpoTatiirc of tbe final water ■shmjld be gndunlU reduced until 00® F 
IS reached, md the jet douche pressure should be progressneh increased 
until twenty or thirty pounds is attained Ten minute half baths at 
85° F with \it,OTOus mcdiaTiic'il slimulilion whilt in the tub, preceded 
by wet packs, maj be used Tho packs should be (ontmiicd about fort; 
fiye minutes, uud should be, when applied, about 50® F Brief cold 
plunges and the dripping sheets accompanied bj friction maj be employed 
at home 

Exophthalmic Goiter — Applicitions of cold cither tlie Teiter coil or 
ice-bags, to the thy roid gland and tbe prccoidinm «< r\c to slow the heart 
Occasioinlly in ice rub ina\ be needed Met picks for the period of one 
hour, combined yyitli the cold Lciter coil to tbe spine and followed bi 
*1 half b^th, ?9° to T5° 1 , will omctinics alK> the tremor snd 
palpitation 

Obesity — Iho attempt of liydiotlicrnpeutic measures in treatment of 
obesuj 18 to moteasc gemral metabolism and thereby promote oxidation- 
In tbo presence of fdttj mvocardial changes tbe more severe applications 
should be made with caution, or with t cold precordial coil Diaphoresis 
bj means of hot air baths, clcctnc light b'ltUs, steam baths, full hot batQS, 
and packs, of ten to forty minutes’ duration, should be induced Then 
cold applications m the form of half or full baths, douches, and ru 
at betyveen 55° F and 70° F, should be employed Frequently an a 
cohol rub concludes tbe treatment Hinsdale finds the combination o 
full hot bath and pack superior to that of hot air bath and douche^ii -m 
cites two hundred and sixteen cases m yyhich this combination was usi 
Of these cases one hundred and sixty eight gained \y eight Together "i 
a stnet dietary regime and hydro intervention, muscular exercises s om 
be rigidly enforced Physiologically unfamiliar exercises are the move 
ments of choice While each case presents peculiarities ncce«sany 
tailing modifications m the treatment the folloyying prescription ro 
Hinsdale may be followed as a gnidc A full hot bath at 104° * ° 

twelve to eighteen minutes during the first three days A hot 
IS then applied for the same length of tune A cool spray, about "a » 
and an alcohol rub are tbe final applications After a short rest of 
minutes long walking exercises are instituted, and massage for one ° 
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13 mamlj diaphoretic This la pirticularlj true m the cases of inter 
stitial nephritis As a rule, the dnplioresis is more rif,orous than in acute 
nephritis Hot and cold applications are emplojcd Of the former 
one maj select the hot bath, the steam bitli the hot air bath, or the 
electne-hght bith Dry beat is less effectnc than moist If there be pro 
pounced sclerotic changes in the arttnes the baths must be giien cau 
tiou 1) The application of the cold Leiter coil to the precordium mil 
quiet the heart during the period of thermic eTcitation and ginrd against 
lardiac weakness Ihe electric h^t bath, m thirtj minute applications 
folloufd bv a blanket pick has gnen excellent results in nephritis with 
edema 

The following meisures ma\ be emploxed in the order given The 
electric light hath for tcu luunitcs followed hi ^ circular d luche at 
102° to 100° F at twelve to falteen pounds preasure, for tbirtj to fortv 
siconds, then the jet douche at the same temperature and pressure 
applied for thirtv to fortv seconds bnallj vigorous drj friction Eatha 
at D5 to 100 F may be used in subacute cases All these bvdro 
therapeutic measures must be combined with dietetic treatment, especially 
restriction of fluids 

If the rigid vessels can withstand the initial stimulation caused by 
the shock of cold applications the cold douche, the cold rub cold baths 
and the cold pack may be used Continuous packs at 70 F over the 
loins and abdomen, changed overv hve hours coupled with baths at the 
■ame temperature are highly recommended 

The effect of hydriatnc applications is to increase the percentage of 
urinarv solids This merease mav persist for several days after the ap- 
plication The cold measures are mo«t effective in augmenting the volume 
of the urine 

Unmia — Hot wet packs applied for thirty minute intervals every 
four hours and \apor baths gnen by covering hot bricks with wet cloths 
continued for an hour are employed Careful eiiteroclvsis with water 
at a temperature of 110° to 120 F may be tried when all else fail« 
iclamptic manifestations sometimes yield to the wet pack at 70° F 
applied for one hour Alcohol sweat baths are of value Tlie withdrawal 
of blood up to one liter should not be delayed It it be possible to obtain 
a strong reaction, cold m the form of half baths at 08° to 71 C F or cold 
w(t packs at 70 F are utilized 

Prostate and Urethra — Acute GonorrAea — X/3caI thermic applica 
fions are recommended in gonorrhea The usual form employed is im 
meraion m water at a temperature of 10,» to 115 F for ten to fifteen 
minutes three or four times a day local cold measures are also endorsed 

Gonorrheal irlhrths — Sec Joint Affections 

Prostatitis — Continuous irri,.atiou as described under cvstitis pos 
scsscs special yalue in rclieying pro tatic diseases The water used in 
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short time, ten to fifteen imnutea, enables the patient to withstand greater 
mechanical stimulation 

Muscular Rheumatism — ^The most common varieties of mii'culir 
rheumatism art lumbago, pleurodjmi, and torticollis For these hot dry 
packs, uith moderate mechanical stimulation, ma\ be employed mth 
happy results Baruch recommends the use of the hot air cabinet for fire 
to fifteen minutes, followed by the pressure jet douche The pressure 
should he thirty pounds unless much tenderness he present Should the 
condition tend toward ehronieity, alternating temperature appi"-atwii» 
ml! prove of value 

DiBEAsrs OP GpMTouRtvARr Ststui 

Bladder — Ci/sfjfi*— Inflimmotory processes of the hlndder may be 
treated by prolonged baths and irrigation The bath is usually gn'ea at 
a temperature of 100* F , and is coutmued for eight hours daily Vnide 
the bath is gi^en the bladder is continuously jrngited Hunner rtporta 
SIX cases of bladder disease as faiorsbly influenced by this treatment 
iVarm sitz baths, 00* to 90* P, for tliirt\ to 8i\t\ minutes, an, recom 
mended The hammock bath at 95* to 100* F applied hours diilyfot^ 
long period of time, cien months, often affords relief Ilowcicr, the 
inconienienee and the trouble involied arc hardlv repaid b\ the results 

I^odumal Znurcsia— Affusions at CO* F and the half bath are 
recommended Cold rubs and cold plunges at 00 8* to C4 4* F aw ot 
value to effect restoration of the lost sphincter tone If these measurfs 
are not fruitful, the short cold sitz bath miy be tried 

Kidneys — Iruie Nephnlts — Gentle diaplioretic measures arc indi 
cated in acute nephritis Hoderatt sweating can be secured b> the use 
of hot baths, 100° to 108* F, lasting from fifteen to thirty minutes 1 ® 
effect of the baths is prolonged by the use of a drj blanket pack a ter 
the bath Moderate dnphonsis is highly desirable, as it places le«s strain 
on the heart and lessens the d inger of uremia due to sudden elimination 
of a large portion of the liquid portion of the blood Such 
is based upon the assumption that the skin mav partly assume the rem 
e-acretory role This view J» not entertained hy many noted scicutw ®) 
who claim the evcrctory function of the skin is so slight as to be prac 
eally negligible It may be that the warm baths increase the tovm a®" 
struction or its modification or its elimination bv the kidney and 
For the nephritis of febrile diseases, particularly that of scarlajma 
infants and in the estiemelv "voung the Viarm bath, 100° to lOl 
used, for older children full tub baths at 90* to 100° F , nith the ■ 
m a blanket, render best service Half baths at 73 to 77° F com m 
■with strong dry mbs arc recommmded 

Chrome Nephritis — The treatment of chronic nephritic con 
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13 mainly diaphoretic. Ibis is particularlj true in the cases of inter 
stitial nephritis As a rule the diaphoresis is more rigorous than in acute 
nephritis Hot and cold applications aro emplojed Of the former 
one ina^ select the hot bith, the steim hith the hot air hath or the 
electnc-light bith Dr\ heit is less cfftcb\e than moist If there he pro- 
nounced Bolerotic changes in tlie arteries the baths must be p.'iien can 
tioush Ihe application of the cold t-eitor coil to the precordium will 
quiet the heart during the period of tlitnnic excitation and guard against 
cardiac weakness Ihc elettnc-li^t batli, in thirtj minute applications 
followed hj a blanket pick, has given excellent results in nephritis with 
edema 

The following measures mav be eroplovcd in the order giien The 
electric light bath for ten minutes, followed b% a circular douche at 
]02 to IOC F at twehe to fifteen pounds presaiire, for thirty to fort! 
Bi-coads, then the jtt denclve at the same temperature and prcBsun. 
applied for thirty to forta second* finiHj vigorous drj friction Baths 
at Oj to lOO® F may be used in subacute cases All these hvdro 
therapeutic measures must be combined with dietetic treatment especialh 
restriction of fluids 

If the rigid vessels can withstand the initial stimulation caused bv 
the shock, of told application* the cold douche, the cold rub cold baths 
and the cold pack may be used Continuous packs at 70® F o'er the 
loins and abdomen changed e\cr' fi\o hoim, coupled with baths at the 
same timperature art highU recommended 

The effect of bjdnatnc applications is to increase the penentage of 
unnarj solids This increase may persist for several dm after the ap 
plication The cold measures are most effective in augmenting the volume 
of the urine 

U^remta — ^Hot wet packs applied for thirtj minute intervals ever' 
four hours, and vapor baths, given by covering hot bricks with wet cloths 
continued for an hour are emplo^^ Careiul enterodj*!* with water 
at a temperature of 110° to 120® F mvy be tried when all else fails 
tclamptic imnifestatioDs ometimca vield to the wet pick at 70 F 
applied for one hour Alcohol aweit baths arc of value The withdrawal 
of blood Up to one liter should not be delayed If it be possible to obtim 
a stron^ reaction cold in the form of half Isitlis at 08° to 71 C F or cold 
wet packs at 70® F are utilized 

Prostate and Urethra — Acute Gonorrhea — Local thermic applici 
lions are recommended in gonorrhea The usual form emplojed is im 
mersion m water at a temperature of 105 to 115® F for ten to fifteen 
minutes three or four times a day Local cold measures nre also endorsed 

Oonoirfteal Irlhrths — See Joint Affections 
cosiQtifjs — Continuous irrigation, as described under cyitili* pos 
scsses special value lu relieving prostatic diseases The water u«ed in 
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the acute form ma) be cold, tint i*?, at i tempentnre of 50° to 53 6° P 
Care must be esorcised to aaoid mcrtasnig: %e&icd irritation, which » 
often present Chordec nn> be greath rclicced bj the Lot dip Lath 

Salpinx uterine ovarian — liwenorr/ira — hmenorrhea is usiiallr ac- 
companied b\ a relatnch <!cmt\ blood suppl\ to the uterus Its correc- 
tion 18 usualh 'ithicicd b^ hot local application* Hot sitz baths at a 
temperature of 310° to 114° P, listing ten to thirtj muiute*, and the hot 
\igmal douche at 10 j° to 110° F, art the measures most often utilized 
Hot full baths ma\ he prc!»^ed into scnicc The henehts accruins from 
the emploa-ment of thcac procedures mfl\ be increased h\ general massage 
111 all ca es and in a few specialli indicated ca«c3 ba the hceadmg of 
the pehic tissues Later, meisurcs to incrtase the sastemic tone mar 
be adopted 

Dysmenorrhea — If spasm of the uterus is found nccompanMng pain 
fill meostrintion, Lot applications are eftcacious Tho e of choice art. the 
hot sitz bath before retiring hot douche ami hot compreeses The ran"? 
of temperature should be from 10S° to 115° F Ivaiihoini biths are 
rocomnieudod bv Buudler If tlie d\&menorrhea is due to fanltv nervous 
mechanism, general measures should bt jiiitifufcd toreistabli Ji the normal 
function 

C/iro«tc Endomelntts — To lucn »se tiae vascular tone and remove 
the excess of blood a \agmnl douche at 10S° to 115° F should be tnvea 
both upon arising and ;ust prtiious to retiring One to two and a ball 
gallons of water should be u ed to winch enough salt should bi. addw 
to determine a phv siological «almc solution Etcolhnt results arc vidaM 
hr the Haulieim treatment if but little comicctne tissue overgrowth has 
occurred Short cold sitz baths at 85° F ma^ le trud During Cfs 
tation however, the hvdrntric measures should he employed with eztrme 
caution 

Menorrhagia — Of the local applications designed to Icsaeu pro use 
menstruation, the long-<?ontinued vaginal irrigition at a temperature o 
120° F produces excellent results In addition general and local mcas 
ures should he directed against the causal factor 

Chronic Metniis — This is raixlv found except os an accompjniffleu 
of endometritis Nauheim baths are rccomiueuded for those forms ue 
to incomplete iHToIution and inflammation In general, the treatmen is 
similar to that of endomitritis . 

Acute Saljnngiiis — The severe pelvic pam usually present 
modified coasidonblj" bv prolonged vaginal irrigation Two to t ree 
gallons of normal salt solution at 110° to 120° F should be used f iw 

times dailv Hot abdominal compresses arc valuable adjuncts 

pam yields not to these measures the ice-bag miy be tried ’ 
the condition become chronic, the Nauheim hath will exert a dtsira e 
sedative effect upon the pelvic circulation 
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Testicle — f pididymitis and Orchib ^ — ^Tliitk compre'i cs utt in a 
siturated solution of ma£!;ntsii\m sulphate at 60 F renewed e\er\ half 
to one hour, lessen the pain and promote absorption of the inflammator\ 
exudate 


Diseases of Gastbo ivtsstival Tevct 

Biliary hepatic — Cholehlhtu'ns — The chief laluc of the h^dnatie 
measures in the treatment of gallstones is the relief of the paroxysmal 
pain of the bilnry colic arm applications render the greatest service 
The hot bath pach is highly retommended This is ipplied is follows 
The patient is placed in a bathtub and covered witb water at 104 F 
which is gradually increased to 115 F lh« entire bath has a duration 
of five to ten minutes When the bath is concluded, the patient is wrapped 
lu a hot sheet and blanhets and allowed to remain for thirty minutes to 
anhour Then an alcohol nib or affusions at Hi F arc „ivtn Hotwitei 
may be given by mouth and gastric lavage mav be cmplotcd The latter 
his proved effective in obstinate cases The trunk compress with the hot 
coil often gires relief 

Ilepalic n>jperemta — ^Diilv cold itz baths at 4ii4 to lO F con 
tinued for five to ten minutes and cold shower batlis combined with cold 
mov ihlo fan douches to the skin over tho liver often succeed in diverting 
the blood supply to the superficial ti«»iKs The venous stagnation so 
frequently found in the Iiur is usuallv a manifest ition of cardiac or 
pulmonary trouble and J« telitved bv measures directed toward the im 
provement of the heart and lungs 

Enteric Diseases — Candifirttion — Constipitioii aiisnig in the ih cnee 
of organic di ea«e is relited to in itonic or vpistic condition of tho m 
testinal musculature It is of highest importance to distinguish between 
these two forma as the hydrotherapeutic management of each is radically 
different 

In the atonic form general mea ures to invigorate and tone the taultv 
muscle sliould be emplovcd In patients of good plnsique cold may be 
applied at once as a compress or douche In the le s heroic warmth 
to the point of perspiration is required prior to the administration of 
the cold applications For atony one mav procccvl by applving the hot 
nir lath or clectric-Iight bath until moderate diaphoresis is induced 
This IS followed by the eireiilar douebp at 9a“ to lO.!® F under fifteen 
to twenty pounds prosauTo for one minute The Scotch douche with 
onp-quartcr inch nozzle and fifteen to twenty pound pressure, is applied 
over the colon at C0° and 112 F for fifteen-second interval A fin 
douche at 7 > F and twentv pounds pro sun frr ten seconds to the 
1 nek, abdomen and cho t and massage to the abdomen with particu 
lar application to tho colon, end the prescription \n open air walk 
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nntjments the effects of the treatment Irrigations of cold water at 64 4® 
to 71 0° F , beginning with small amounts and later increasing to one quart 
are of value The cold rub, follo^ved by a brief cold sitz bath of not over 
fi\o minutes in duration, everts a particularly happj effect upon the en 
tcric neuromuscular mechanism 

The spastic \ ariety of costweness requires relaxation meas-ures ^Varm 
or hot applications are more efficacious thvn is cold in effecting tliw 
desired relavation and sedation Warm or hot sitz baths at 104° to 
110° F for twenty minutes, hot compresses to the abdomen, bnef warm 
douches, and imgvtiou of water at 104° F are the measures of choice 
CnrefulK graduated cold enemata administered upon awdcning have boon 
adiocated 

Diarrhea — If purging be due to dietetic errors, the removal of the 
irritant imtcrnl is imperative This can be accomplished bj cold hip 
biths, 50° to 04° r, applied from ouc to five minutes Irrigations an 
also of service Should undue peristaltic activitv bo the cause of the 
diarrhea, hot sitz baths at 100° F given from thirtv minutes to one hour, 
the hot coil placed over the stomach in conjunction with a wet compress, 
and half baths at 100° I arc the indicated measures The gviaptomatio 
diarrhea of cntirrhal inflammaliou of the intestine disappears when the 
hjpcrcmia, hvpcrseeretion, and hjpermolihtv arc reduced to normal 
This reduction inaj bo realized by the intervention of moderately pro- 
longed cold measures 

One routine plan is a cold mb, followed, without drying the skin, hi 
a aitz bath at 50° F, for ten to thirty minutes The abdomen receive 
a strong rubbing during the sitz bath When the bath is ended an ab- 
dominal binder is put m place and replaced when quite dry Another 
prescription begins with the hotair bath until the skm is hvperemic 
Ihis is followed bv a wet sheet rub and a simultaneous hip hath at 
70° F , and a foot bith at 110° F, for ten minutes This mav be 
daily with gradual decrease in temperature of the hip bath to 50 
The hammock bath at 95° to 100° F often has a benign influence 

icule hntenha — ^After the contents of the intestines have been ex 
polled, tbe severe pam and the diarrhea may be lessened bv hot 
tions Should chromeity 'develop, the half bath at 70° F reenforce y 
the repented pail pour seems favorably to influence the course of ® 
disease 

\cuie ippendicitis — Tbe use of cold, as a cold coil, the ice-bag 
an ice poultice, prior to operative interference lessens pain, emesis, a 
singultus Gauze should intervene between the skm and the ice to 
rarze tbe danger of gangrene , 

General Diffuse PenlontUa — The treatment here is identical wi 
that of appendicitis Should proctoclysis be adopted, it should be vf 
gentle 
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Gastric Diseases — ■ilony of stomach — Brief cold applications en 
hanced by kneading tbe abdomen partially restore the lost tone and im 
prove the sluggish circulation Tbe cold rub followed bv a short cold 
hip bath maj be used The hotair bath or warm bath to induce visible 
sweating bv a jet or fan doudie at 00 F , applied to the abdomen for ten 
to thirty seconds, la productive of benefit 

Acute Ga-Hrtc Catarrh — Hvperemcsis vidda as a rule to ice water 
or ice The abdominal hinder renewed every three or four hours may be 
employed If high fever arises general heat reducing measures art 
indicated 

Chrome Ga.ilntis — If atony and dilatitioa of tbe stomach are asso- 
ciated with this disease they slioiilc] be combated bv the appropriate meas 
iires The gastritis is treated bv the half bith at 70 1 concluded bv 
the pail pour repeated several turns Lavage often renders sturdy service 
111 ridding the stomach of thick tenacious mucus General invigorating 
treatment should be instituted \ cold rub upon arising, with subso- 
rjuent vij,orous mechanical stimulation and exercise, is followed bv the 
jet and fan douche at 80 F This temperature mav be gradually low 
ered in the later applications which should occur once every twenty four 
hours This treatment has proved very efficient 

Oaairopiosis — kfter a hot bath at lOo F for five minutes, late in 
the forenoon a spinal douche at 100 to 102 F of twentv pounds prosBiiro 
18 applied for ten seconds Ihcn the patient returns to bed and the 
abdomen, particularly the epigastrium is well covered by a liot wet flan 
nel compre s, which is heated bv an clcetric pad and renewed two bonrh 
An elastic binder tightly encases all This prescription is recommended 
by Lockwood 

Dtlalatton of the Stomach — This morbid state is usually found in 
conjunction witli atony and its tnatment is practically that of atonv 
lavage of the iiite«tmes and irrigation possess special value m this 
disorder 

Aenoiw Dyspepsia — Tbe hotair bath at 100 to 170 F for six 
minutes, succeeded by a fivc-mimite friction tub bath at OS F then bv 
the ram douche of twenty pounds pres urc at F gradually lowered 
to 00 F and then by the spriv douche at 80 F for five seconds followed 
by mechanical stimulation Las given excellent n suits in the hands of 
Baruch The jet and fan douclies mav be used with the temperature 
daily decreased 

Cold sitz baths at 60® to 00® F lasting from three to eight minutes, 
cold sheet mbs at 53® to G4 F upon ansinc and brief cold shower baths 
are of snrvice The malady is verv risutant to treatment. 

Ulcer of the 6temac/i — To promote a greater blood supply to tbe 
stomach is one of the initial remedial steps in treatment of ulcer The 
cold aitz bath at u0° to 54® I for three to five minutes and tmnk com 
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presses coml)im-<l witli n britf applicitioii tif the hot (oil to thcnWiinni 
her\c further to nitrcnst the Wood flow In luldition, the list measure 
iiicmscs the nlkaliiiitv of the Wood (Ihixhiuin) Cold coinpre sea fotlin 
stoiunch art of scrMct Jo control litmorrlm{,( one ititj phet ict "ater 
or ito 111 the rottum and npplj the cold stoinnch coil ihc litter sirus 
luort (fllciciitl^ when coinhined with the cold stoinnch coinpriss A strict 
diet ir^ rtniint must lie nst d in conjunction witli the hjdnatric musiires 
\s ^istric ukti fidjnciitlj oiciirs in cWorotics, propliilictic. treat 
iiieut should Ik; instituted in all ciscs of chloiosis Cold gitz hitlis at 
40° to 57° 1 , for three to fi\c minutes diiU, nhdomtnnl picks reiie\u(l 
c\crv time lioura, with n fifteen minute nppliciition of the abdominal 
coil at 104° r onet a da\, arc the mensurcs often cinploied ^ 
puck for twentj to thirD minutes, followed hy half hith at 70° I /•'t 
two minutes, la of value Jhe pain is nlicicd b\ the application of tk 
ckctric pid to the opipistrium 

Si K II 1C Tm j CTioi'fl 

Although contiol of tlu Inidv t« mjH ratiirc i« the cardinal atm of 
hidruthcripeiitio nieavins m the tnntnnnt of acute fehnlo 
other manifest itious of the tox«mia — iht npid licirt, the lc««tn<d bW 
flow, the quickoutd shallow respiration, and the emesis— arc as ci’gLDt 
in then cJnims as the foKr Ihc alttml metahohsm as indicated o\ 
tlio uicrcisc in tlio iirmnrv nmmonn, nitrOpen, and the deernse m tk 
urea mirOpcn, the ksscued alkalinity of tlio Wood, and tlie alteration 
of the inorpliolopical clemtnts of the circnhtorv flmds also claim atten 
tion Ilvdrntnc jiu isnrts arc able to exert a biueficnl iiiflueiict. npin 
all tlicse abnonnal exjm ssjoiia 'JJn nppluations m \o„nic are the pirtia 
iblution, the hilf bith, the full bith, the continuous hitli, the lininmot 
bath, the Draud bitli the wet paek, the cold riih, the trunk comprc’’ 
lUid cold npplicitions over the prccordium and to the head 

Diphtheria — llic wet pick ehin^cd at uniform infinds with ’ 
final application contiiined until -visible perspiration appears, and tifo 
followed by a hith at 75° to 82° F, combined with vigorous alias''’^*’ 
Molds happy results Ico finely subdivided applied in bigs to the tiroi 
often modifies the disease 

Influenza — Hot bilhs ire recommended Sheet bitlis iniy k e 
tual in increasing the svstcmic tone 

Exantheraata~d/fas/f s — J m|i baths at 107° to 107° I , listing 
three to SIX minutos, according to the age of the child, given five or 
times diulv, have mot with wonderful success according to 
Dr Oros«e As the disiaso is developing, haths at 05° to 100 1 
frequently omplovcd Many merelv sponge with cold 

if there be hyperpyrexia Drief plunges into water at 55° to C0° F o 
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influence the e'^treme cases PulmoDar^ complications are considered 
later 

Scarlatina — The remedial aaltie oil hydrotheiapT in scarlet fe\er is 
manifest in the decreased death rate the low percentage of complications, 
and the lessened period of infecti\it> of the diseasi' The applications 
mij be either hot or cold ^Tann or tepid spinpmg is applied twice 
dull in ordinarj ea cs The warm hath at 90 to 98° F given once in 
twenty four hours is also effectuil m cases of moderate seventv In 
desperate casta baths at 00 F of five to ten mmutes duration, repeated 
everv four hours, arc very eftcienl in alleviating the svmptums Ilan 
soni cites three characteristic risia in which these applications were 
of demonstrable value The hot bath at 98 to 104 F or hot air bath 
13 cmploved to relieve amirosis Drv packs iniy bt subseijuently apphcil 
Although a temperature of 103 F is the indication for the application 
of cold, undue depression tachveardia and insomnia nho demand it 
Ihc Iicrley graduated cool pack nude of Turkish toweling applied to 
the torso and kept in place until tin temperature is 102 F , js a valuable 
measure The initial temperature, is *0 T bv reductions of five 
degrees evirj five minutes F is reached at which figure the tern 
perature is kept thirty minutes Vt the expiration of that time if the 
fever IS not perceptibly diminished tl»e temperature of the pack is re 
duted to 70 F or ro F Partial iblulions at 72° to 80 F of a 
duration dependent upon the rcadims^ of the revctivo response may be 
employed In the early stages affusions at «0 to 70 F following five 
to ten minute full bath it 10,^ F eilten relieve an embvrras ed heart 
Tlic pvrcxia miy be reduced bv graduited ablutions which are instituted 
with a temperature of 90 F and with oich administration reduced one 
degree imiil 76° T is reached The wet pack may 1*. cmploved In a 
senes of one hundred and ten ca es treated bv cool applications not one 
case of nephritis developed Angina ind adenitis arc treated by cold 
compresses 

Syphilis — &ome incrcvse in climinitioii <>f toxic malcnals is can cd 
by tbe diaphoresis induced bv the stoim cabinet bath Sweating mav be 
also provoked bv the drv pack The c processes olTcr no interference 
to the cutaneous absirption of mcrciirv On the contnrv thc) seem to 
enhance it General stimuliting incisures are cmploved to increase the 
svstemic vigor and off ft the gini nl effect of the circiiUting poison Of 
the c the cold shower bath follawra^ a oiic-hour application of the vvet 
pack IS quite effettivc Thiv procedure however, should not extend over 
five davs The beneficial results obtained at such «pi3 ns "Mt Clemens 
and Hot Springs depend more npon the strict mercurial treitment ad 
mini tered than upon the chemical properties of the various witcrs used 
in bithin^ The value of fl« Inth lies in the extreme clcansin., of the 
epidermis which lends niturallv to a more rapid and thorough absorp- 
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tion of the mercury It is claimed that the iiaters of Ait lea Bains, by 
the \irtue of their calcium sulphid content, exert, when applied exte> 
nally and mtemallj, a partial curatne effect in lues 

Tetanus — The application of heit Mtlds the better results, altbou^h 
cold measures have been the more employed Of the warm applications 
the hot wet pack of 100 ° to 110° 1* and the warm bath are most effective 
Combined with antitetanic serum, they help to oppose the advance of the 
disease 

Pulmonary Tuberculosis — Prophylactic treatment of tiilxtcnlosis af 
fords a valuable field for the practice of hydrotherapy The estaHi^fi 
ment of thorough prophylaxis is sometimes designated “hardening’ It 
should he commenced early in those suspected of a tubercular predisjKisi 
tion It IS instituted by gradually lowering the morning bath to 8S° F 
The bath should seldom exceed ten inimites in duration, and when ended 
a cold affusion of 70° F should be given, and then brisk friction applied 
Older children may bo immersed m water at 80° F for one to four mm 
iites, and rubbed vigorously while in the bath Undue heat loss is 8Toidi=d 
by making the application in the morning Exposure to sunlight and 
artihcial or natural sea bathing often sene to increase the general 
resistance 

When the dnease has developed, cold sponging with ordinary tap 
water, practiced each morning, is valuable Poor circulation is a contra 
indication to this procedure The chest compress and the cross binder 
applied for long periods of time arc useful remediil adjuncts m con 
trollmg pain, faulty respiration, expectoration, and cough Tbet also 
exert a favorable influence on the course of the disease, stimuhting tbs 
encapsulation of infective foci and enhancing the absorption of caseous 
or necrotic tissue This is probably due to increased pulmonary Hoo 
flow 

The Cornet method of bydriatnc routine may be employed The pa 
tient receives, at first, simple friction morning and niglit, until a strong 
reaction appears After one week of this, friction is made with ® ’ 

wet with water at a temperature of 93° F This temperature is gra 
ually decreased to 66° F in the coui^e of several treatments One- a 
hour of rest is enforced at the end of the treatment If this treatmen 
has been tolerated well, two-mmute rubs in a sheet wet with 5 per ren 
salt solution, at 90° F, are inaugurated The brine is made more w 
each day until 60° F is reached An open air walk for one hour o 
lows the treatment Douches at 90° to 95° F may be used, except w en 
copious expectoration or increased nervous excitability is pre ent 
possible so to adapt patients to cold measures that they take done es 
of tap water at a temperatiut, of 40 F dunng the winter, and app‘*r 
ently suffer no inconvenience Another method consists in 
ablutions at moderate temperature 95° F, and gradually reducing 
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temperature dailj, until GO° F is reached Then thf ‘iblutioa is sup- 
planted hr an effusion at 90® F which in turn pa ses through the de 
scending steps until 50° F is obtiined The affusion is practiced daih 
Four basins full of water are tistd at each treatment 

In the presence of fever alt violent measures are contra indicated 
The cool sponge bath usualH controls the fev< r but if it fails, ice rubs 
should be tried Hemorrhage is met bj ice-bags or the cold Leitei coil 
to the thorax and the thighs 

Yellow Fever — Diaphoresis b> means of the bliniet pack should be 
induced In the beginning of the disease hot foot baths at 105 to 110° F 
maj be tned 

Asiatic Cholera — A cold mb in a beet complefclj or partly wrung 
from aiater at 45 to 50 F or a halt bath for two to five minutes at 68 
to *^0 F , often prevents the appearance of diarrhea Early enteroclysis 
With warm water often relieves the spasm of the inte tine A cold rub 
in a sheet at 33 F , followed b) a sitz bath at 6 to 13 F for fifteen to 
thirty minutes may check purging and favorablv influence vomiting Ice- 
oooled water applied as rubs and sitz baths la indicated when the disease 
18 verv severe 

Cholera Infantum — Cold baths are not advisable The happiest re 
suits follow the use of baths ft’s to 100 F given frequentlv for intervals 
of five to ten minutes The addition of mu«tard to the bath will en 
banco the benefits accming theretrom Care must be taken however, to 
protect the eves from the irritation of the mustard and also from the 
infective agent of the disease If convulsions appear or collapse or low 
temperature ensue, heat either bv tin bot bath or incubator or both com 
bin^, should be it once applied The following methods taken from 
Budin Malouej will prove of use to combat collapse convulsion , and 
low temperature 

‘ Two methods of giving the hot hstU ma> be followed la one, the 
infant having let us sav » rcctsl temperature of 83 2 F is plunged 
into witcr at 100 4 F sud left there fifteen to twentv minutes The 
rectal tempirature is then found to rise to progre«sivelv D.<°, OG 8° 
08 G , and 99 o° F The infant is then taken out of the bath and placed 
in an incubator, and the rectal temperature taken several times to find 
the duration of the action of the hot water 

In the other form of administration the infant is immersed and 
dcnlj in water which has a temperature one degree higher than that of 
the bodv, 9 j F in tins case The temperature of the water is then 
genth increased until it reaches 100 4® F while the temperature of the 
infant gradualK rises to 99 .» F After twenty minutes it is placed in 
an incubator It is found that the temperature in the latter ease remains 
nearer the normal and falls slower than in the former’ 
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Dysentery — The form of this dl^e•l‘Ie caused bj amcbic invaMon of 
the intestine 15 treated successfully b> cold enterocljsis -with ivater at 
40° F or eren ice-cold Ihe fluid sliould be administered gectlv m 
order to ob\iate pam Ice suppositories mav be tried in the bacillarv 
\arietj The careful introduction of natm saline solution into the colon 
after defecation is effective m controlling pain and diarrhea 

Typhoid Fever — The best results of by drotherapcutic management of 
enteric fever are obtained nhen the treatment is instituted at the onset 


of the disease As a rule, the cold applications are employed, and of 
these the Brand hath enjoas most faior Wide with some authorities it 
has been parth supplanted by less heroic measures, accumulated statis- 
tical evidence attests its efficiency It is given ns follows A portable 
tub IS placed b\ the bed and two thirds filled a\itli water at 70° P 
ounce of wine or a spoonful of alcohol is given twenty to thirtv minutes 
before the bath, or four ounces of hot coffee may be administered ju»t tc* 
fore immersion After wettin^ the face with ice water, the patient is 
placed m the tub and the entire cutaneous surface mechanically gtun 
ulated b> a sponge The initial shock and the feeling of coldness u iially 
incite desire in the patient to <ittit the bath, but in absence of srmptoms 
of collapse or marked shivering, immersion should continue for fifteen 
minutes Twice during the bath one lialf gallon of water at 50° F should 
be poured over the shoulders and head A slow pul e of small voluine 
does not indicate withdrawal from the bath At the expiration of fif 
teen minutes the patient is wrapped in a sheet and bla^et, placed on 
the bed and, if Ins temperature exceeded lOo 5° F, evaporation is pw 
mitted in order to increase heat loss If shivering be extreme the sUn 
18 dried and he is returned at once to bed Artificial heat is Tindesiii^^®’ 


but may be needed to insure reaction, although vigorous rubbing au 
curtailing the length of the next bath are superior methods of furthermz 
the reactive powers Four to six ounces of icc water are given 
to thirtv minutes after the bath, and an abdominal compress at CO > 
renewable hourlv, is applied The bath 13 repeated every three hours 
or oftener if indicated A temperature exceeding 103 5 F , a low raut 
tenng delirium, extreme muscular twitching insomnia, and other mam 
festations of toxemia demand immediate bathing The total numbe^ 
baths IS variable as manv as one hundred anti seventy five have heeu 
given to one patient Tlie VTonderful results of the Brand bath arc sh(^'“ 
hv the 50 per cent xeduclion of mortality from typhoid recorded ^5 
Thompson from New York hospitals In Australia, of nineteen huu 
dred and twenty three cases so treated, only 7 per cent died (Hare) 

Various modifications of the Brand bath have been offered Affus^^s 
at 70 F , gradually lowered to CO F , are endorsed bv Cabot 
hammock bath at 88° F , in which the patient is kept until the temped'® 
ture taken per rectum is 100° F, whereupon the bath is omitted iort^o 
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tours or until the tempentHre af^ia mounts to 102 5° F seems to b 
nearlv as efRcacious as the cold bath fhe cold bstli msj be abbrevnted 
from ei^ht to fi\e minutes snd employed cstrj three hours ■when s poor 
reaction results As the rcuiperitive powers increase, the duration of 
the bath is prolonged to fifteen minutes The partial ablution is used 
also to test the reaction The ^i-neral effect of these modified baths is 
not equal to that of the original mcabure 

Vs mentioned above some raediej] mtu regard the cold bath as too 
severe, and have devised substitute entaihug less distress to the patient 
Ihe ice rub, which is the stron^ application of a flat piece of ice to all 
of the bodj eTcept head and neck exposing onl^ the part worked upon 
at a time, is wirmlj endorsed bv Hare V tall of two degrits in tern 
perature and a slowing of the heart usuallv result from ice mbs spong 
mg with cold water is claimed to be effective in eases in which the tem 
perature is not over 101 to 102 F The graduated bath beginning at 
05* F and closing at 80 F is emploved Full warm baths at 88 F 
shortened the course of the di evse and reduced the mortalitj from 10 to 
8 5 per cent, according to Rie<s who has emploved this meisurt m eight 
hundred and nine cases A temperature of 102 F requires the tub for 
fire to ton hours until the rcetal temperature is 100 F It seems how 
over, the substitutes fail to epial ui elhcacj the Brand bath The sta 
tistics concerning these moditications are incomplete but yet thej ladicatt 
a higher death rate than follows the use of the Braud method 

Ilemorrhago is met bv re t and cold abdominal applications Ice 
maj be used with due precautions against gangrene 

Malaria — \ll applications should anticipate the piioavsm for oiuc 
the chill begins it cannot be checked Abortive treatment is efficient V 
cold douche at GO F under twenty to tbirtv pounds pressure to the 
back for five minutes with a simultaneous hot foot bith has proved a 
valuable routine prescription Cold hip baths and cold douches have 
cured malaria of several jears standing after arsenic and quinin bad 
failed Tv\o hundred and seventv two rcportcil casts have )ieldcd to 
hjdrotherapy alone The following prescription is effective A hotair 
bath IS given for five to ten minutes about one hour before the cbil! 
Then a douche or affusion at 60 F is applied over the spine, spleen and 
liver from thirty seconds to a minute The douche linuhl be u«ed at a 
pressure of from twciitj to thirtv pounds Wliile the douche is applied 
a hot foot bath at 100 F should be given The i, mav be prescribed 
again m onc-balf an hour and two applicitions preceding the dull arc 
usually able to prevent its ippoiraiicc Should a eizure appear a wet 
pack at Co® F is useful in nducing the temperature and promoting 
elimination 

Cerebrospinal Meningitis — Cold applicitions siidi as the icc'bag or 
I-eitcr coil to the head and back of the neck are indicated Hot baths at 
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Dysentery — The form of this diseise taiised bj imebic inrasion of 
the intestine is trcTted successfully h\ cold entoroclysis with water at 
40° F or even ice-cold The fluid should be administered gentlv m 
order to ob\iate pain Ice suppositories may be tried in the bacillarr 
larieti The eircfni introdiicfion of n-irm saline solution info fiecoloD 
after defecation is effective in controlling pain and diarrhea 

Typhoid Fever — The l)c^t results of h^drothcrapentic management of 
enteric fei er are obtained when the trcntmLnt is instituted at tie onset 
of the disease As a rule, the cold ‘ipplications are emplo^ed, and of 
thc'se the Brand hath cnjo\s most favor 'Wlnle with «ome authonties it 
has been partlv bupphnteil h\ Jc s heroic mcisiircs, acaimulated 'tatis- 
tital evidence attests its efliciciio It is giien as follows A portable 
tub IS placed b^ the bed and two-thirds filled with witer at 70° F \n 
ounce of w me or a spoonful of alcohol is given twenty to thirtv minutes 
before the bath, or four ounces of hot coffee may be administered jast be- 
fore immersion After wotting the face with icc water, the patient is 
placed m the tub and the entire cutaneous siirfsco mochanicallv stun 
ulated bv a sponge The initnl shock and the feeling of coldne s usually 
incite desire in the patient to quit the bath, but m absence of svmptomi 
of collapse or marked shneriiig, immersion should continue for ifteen 
minutes Twice during the bath oue half ^llon of water at 60° F should 
be poured over the shoulders and licad A slow pulse of small volume 
does not indicate withdrawal from the bath At the expiration of if 
teen minutes the patient is wrapped in a sheet and hla^et, placed on 
the bed and, if lus temperature exceeded 103 5° F, evaporation is per 
mitted m order to increase beat loss If shivering be extreme the 
is dried and he is returned at once to bed Artificial heat is undesirable, 
but may be needed to insure re iction, although v igorous rubbing and 
curtailing the length of the next bath are superior methods of furtherin'^ 
the reactive powers Four to six ounces of icc water are given twe^' 
to thirty minutes after the bath, and an abdominal compress at 60 i 
renewable hourly is applied The bath is repeated every three hours 
or oftener if indicated A temperature exceeding 102 5 F , a low mut 
termg delirium, extreme muscular twitching insomnia, and other mam 
festations of toxemia demand immediate Luthing The total iiumhor o 
baths IS variible as maiiv as one hundred and seventv five have boon 
given to one patient The wonderful results of the Brand bath aresh<^*' 
bv the 50 per cent reduction of mortality from typhoid recorded bv r 
Thomp-son from New York hospitals In Australia, of nineteen bun 
drtd and twenty three cases so treated, onlv 7 per cent died (Hare) 

Various modifications of the Brand hath h ive been offered Affusions 
at 70° F, gradually lowered to 60° F, are endorsed by Cabot 
hammock bath at 8S° F, in which the patient is kept until the tempers 
ture taken per rectum is 100° F, whereupon the hath is omitted for two 
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Cerebral Hemorrhage — The application of an ice-bag or cap or the 
cold Leitcr coil to the head combined with the compresses to the trunk, 
arc the customary hydrotherapentie measures m treatment of hemorrhage 
of the brain 

Cerebral Hyperemia — As this condition usiiilU manifests itself by 
marked sleeplessness, measures which afford relief for insomnia may be 
effective in lessening the cerebral blood supplv Douche applications to 
the spine, coupled with strong frictinn and cold measures to the head 
and the wet pack applied from thirtv minutes to one hour are the means 
usually selected to sf cure the desired < ffett 

Chorea — In ertnt of heart complications the prccordnl coil should 
be applied Pull baths at a temperature from 90° to 98° F, and not 
allowed to fall below 80 F during the bath of one hour’s duration 
should be given once daily At the con< lusion of the hath the extremities 
aro gently kneaded Wet packs applied from one to one and one half hours 
in conjunction with the procordial voil exert a decided calmative effect 
The coil should bo applied intcnaittentlv at thirtv minute intenal? A 
half bath at 86° F for five to ten minutes should follow the application 
of the wet packs A few treatments have effected complete cure in some 
cases 

Epilepsy — Iljdrotherapentic mcisures excit a twofold effect m the 
treatment of epilepsy They hinder tlic progress of the disease and re- 
enforce the action of drugs Thu with the aid of hvdrotherapy conviil 
Bions may be averted or lessened in <tt verity by smaller doses of bromids 
and the unpleasant condition known as bromism may be avoided Half 
baths at a temperature from 80 to hO F lasting from eight 
to fifteen minutes and sitz baths at 8 j F show valuable effects 
The baths may bn followed bv affvisions and inten o rubbing In 
flip young and robuat baths at 75° F gradnallv lowered to r8° 
F and of a few minutes duration are highlv recommended by Bins 
wangcr ilydnatic measures are ineffectual to check a seizure once it la 
firmlv established 

Headache — Headache is often caused or accompanied by cortical 
hvpcremia so the diversion of the biciod flow from the brain and the cord 
to the superficial vessels is indicated This may be aeeoinplished by the 
hot foot hath in water at 95 to 100 F lasting ten minutes A cold 
foot bath 4 j° to 50 F, of two mmntes duration followed by strong 
friction ;s equally as potent Cold compresses changed hourly should bo 
applied to the head The cephalalgia so frequentlv a svTnptom of brain 
neoplasm mav often be lessened by hot mustard foot baths and hot com 
jire ses applied to the spine. 

Hemicrama — This obstinate maladv sometimea yields to wet packs 
applied from one to one and one-half hoiira and followed by cold mbs The 
drip sheet is recommended Ifecbanical manipulation and friction, pre- 
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104° F for twenty to forty minutes, repeated four times dtiilv, Ics>ea 
the pain, spasm, and tenderness and may modify the disease Esrly com 
raeneement of the treatment is of prime importance In one series of 
faft^-one cases tieated by hot baths the death rate was S3 percent 
The hammock hath at 93“ to 100“ F may be tried The following 
routine is the method of ipply mg the hot hath The patient enters a 
cushioned hath at 90“ to 93“ F, ulnch is then slowh raised to 104® F 
After toi enty to forty minutes haro elapsed he is lifted out b) means of t 
sheet, if much pam be present, and tJieii covered by a blanket This pro- 
cedure IS al&o applicable to the meiuni^bniiis of children If tenderiie«J 
be e^reme the pitieiit should always be moved bodily on a sheet 43 a 
Ksult of the bath the tenderness diminibhcs, the temperature falls, tie 
restlessness and spasm decrease, and the patient sleeps 

Pneumonia — Cold applicitions are scUcted to treat pneumonia The e 
may be the loe bag, the cold Leitcr coil, the Brand bath, half bath The 
ice*bag and coil are placed on the chest and on the head The reduction 
of the to'vemia with strengthening of the heart’s action and of the ves 
sel tone is the desired aim of the treatment The beneficial results of 
cold hydnatric treatment arc illustrated b\ a death rate of about 3 per 
cent m the report of five liundrcd ca«es managed bv cold application 
Chest compresses and cross binders are valued measures Alcohol giTcn 
before and after a bath often averts cardiac v\eaknc«a The treatment for 
adults IS the Brand bath, the details of which were di cussed under 
typhoid fever Tho chest compresses wet with icc water and rinewcl 
when dry or warm, or even tverv ten to twenty minutes, are valuable meos 
urea The half bath at 05“ to 7i“ F, of five mmntes’ duration, couple 
with vigorous rubbing and affusions at 50 F, is alao effective The icC' 
bag should he applied over gauze to tho thorax and base of head An 
abundance of plain water should be administered, by mouth, if posn ^ 
A hot mustard foot bath under blankets, to which hot water is coutmnou* v 
added, maintained for forty minutes, is valuable for the diaphoresis it m 
duces 111 the aged, adipo«e, and intemperate tho heart must be given 
careful attention 

In children the cool wet pack and sponging give excellent re»i ^ 
Compresses from 75“ to 80“ F, enveloping the child from the base o 
the neck to the navel, arc al^o used 

Diseases of the Nfkvous Svstem 

Cerebral Anemia — This may be either a symptom of organic change 
in the brain or a manifestation of morbid processes elsewhere In ei ^ 
case the underlying disorder should be determined and should be nii 
with the appropriate treatment The anemia may be combated by 
fuse sprinkling of the face and chest with cold water at 75° F 
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file least possible disturbance Tbero is no means of sheltering the child 
mort efficacious than the continuous m irm bath properh given The bath 
should be a hammock bath and all neccssar} adjustments for the comljrt 
ible suspen ion of the patient in it should be made before ht is noved 
With ail gentleness, and with as little noise and disturbance as possible 
tlio patient should be lifted up bj means of his bed sheet without touihing 
him, should be carefully loner* d into his bith and the Ltd sheet slu uid 
U left under him None other than those needed should be present 
the bitli should coiitiin just enough witer to coier him t tin 
neck 

The tOTio action and the pressure of the serous and of the ecllulir 
exudate first imtate the invaded nerve tissues Most of the acute svmp 
toms result from the irritation of the motor nerve, cells in the anterior 
horn of the spinal cord If the irritation continues the nerve cells die ind 
permanent atrophv of the muscle occurs but the first effect is to increase 
tho tonicitv of the muscles innerviteil from the implicated nerve cells so 
that involuntarj and pvinful twitching and spasms occur with exceed 
mg tenderness The mu cular spasm is not onlv maintained and ag 
gravated it maj even be cm td bj external stimuli Iho hot bath reduces 
mils ular spasm and provides an unchanging sheltered sedative environ 
mint in which external stimuli arc minimized Once m tho hot bath the 
patient need not be moved and Ins exquisitely sensitive nerves are spared 
tho iioaviness of bod clothes, and much of the wciglit of his bodv IIis 
terror of approach Ins agonj on movement <|UickK dimini\h and ns his 
muscles relax the troublesome retention of urine spmtaneouslj disappears 
^ far as sleep peace and rtlid from pam cni trongthon his vitalitv 
the warm bath aids him and this aid mav suffice to deteimme a non fatal 
issue 

Insomnia — Slecplevsness is friqmntlv associated with cerebral bvpt i 
tnua but even if it depends upon other factors the wet pick for one to 
Olio and one-half hours is an admirable mcesurc Nighth sitz baths at 
80° F , lowered two digrecs everv div until oO F is reached applied 
for three minutes, arc of value The warm bath at )0° to OS F applied 
for thirtv nmiutcs before retiring mav produce sleep if the patient after 
licing rapidh dried bo bnrrud into aw arm bed The room must be warm 
aud there must be no dclav between emergence from the bath and cntranci 
into led WTion insomnia is due to a relative ischemia of the feet the 
best treatment is a running cild foot bath for a few minutes, followed bv 
drying with a rough towel (Broadbeut) V cold wet towel applied around 
the neck while a patient is in betl miv vield sleep Seabathing often 
Ins asojionfic cfTict. 

Acute Myelitis — The application of tbt cfhl coil to the spine for a 
long period of time pvis the liest results Tlic temperature should be 
leptat54°I Whoathi acute prooc s lias dwindleil half baths and the 
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ceded bj diaphoresis induced by the hot iir bath or anj general measure, 
maj bo useful 

Hysteria — The trc. itmeiit is mainlj sntiptomntic Pam anil mereasivl 
sensitivitj j icld to long contimiod cold applications The cold compre a 
of 15° r ina> be iisid The cold jet douche uith an initial temperature 
of 80° F, gradualh decreased to 40° F, applied for one minute, la 
verj effcctnc in diminishing sensory excitability Anesthesia hsuiIIt 
yields to the same applications An ice riih is often an excellent remedy 

The cold Iciter coil to the spine mo^t admirahU controls extravagant 
motor aetuitiLs, such as cough, rtspiratorv spasm, and hiccougli A 
cold water spraa of 'j0° F or a brief cold douche at the simc teraperatua 
nllns the respintora excitement, while the trouhksome hiecou'’h is 
arrested h\ the application of on nhdoniiiinl hinder in conjiuiction avith 
a hot alKlominil coil Coiitr ictiires, if recent, often arc alleviated and 
reinmed h^ the u«c of tho hot coil or full hot baths at 104° to 110® F , 
if long established, wet paths eoiitiimcd for one to two lioiirs miv be tried. 
'Muscular itrophy is host comhitctl b\ moclianieil hiicadiiig If parah m 
exist brief cold measures are iiulicitral to improve the errant innination. 
Tlie cold rub at GO® F, the cold half bath at C5° I , and cold brief 
shower hitlis should bo omplovcd 

The following pn'cnptiou is ii«oful in tlie treatment of litateni, 
pirticularh when assoenfed with marh(d despondonev The hotair 
hath IS applied for five mimiUs, then the circular douche, under twenty 
hv e pounds pressure, at 85° F , and reduced gradualh to 00° F , w ®d 
ministered for thirtv seconds The spray douche at C5 F is then guru 
for five seconds and finalh the jet douche at 50° F is applied for three 
seconds over the back This treatment mav need to be prolonged for 
montlis 

Infantile Paralysis — Tlierc exists at present neither a method to cure 
nor a means to arrest tins dread sLOurge Treatment, however, maT 
mitigate the svmptoms and by thus easing the patient mav conserve i'S 
strength and enhance his resistance lumbar puncture relieves the pres 
sure on the inflamed edematous nerve cells and may withdraw some ot > 
noxious agent the toxins circulating in the blood and Ivmph mav 
diluted bv saline infusions or bv blood transfusions, both of these meis 
urcs will be reenforced by warm baths 

Repeated warm biths were formcrlv used to induce, through sweating 
the elimination of the toxins of infantile paralvsis The periodic ini»c^ 
Sion and removal of the excessivelv tender victim entailed much suffcrin" 
Oppenheim and Wickmjin advised against this means of inducing fl' 
phoresis and recommended the emplovment of packs insteid 

the manipulations ncccssarv to apply packs are often intolerable Ale 

some therapv in poliomvelitis max be disastrous The patient /'f, 
he handled Tlie most enlightened care is that which ensures to the c i 
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sioned by trauma an ice pack or a poultice should be emploved locallv 
ilaguesium sulphate compresses at 50 F inav be used far the neuritis 
due to alcoholism ^ct packs, apphtd one hour daily hasten recover\ 
after tenderness subsides An affusion at 50° to 60° F should follow 
the pack 

Occupation Neuroses — Shower baths at 45 to CO I , combined with 
a fan douche at the same temperature applied locally yield excellent 
results The cold coil ice-poulticc and the icc-bag is continuous meis 
uris are lalnahlc auxiliaries The it e-bag and icc-poulticc should be 
witlidnwn fifteen minutes m each hour Low temperature applications 
are aided by strong mechanical stimulition Passiro motion is highly 
efTectuo 

Paralysis — Toxemus and intoxie ttions arc re ponsihlt for many of 
the limited palsies in these ca es the general cninnctonts should bo stim 
ulated Circulation to the parahzcd parts sliould be increased The 
steam bath or the hot air buh for eight to fifteen mmutes, succeeded bv 
a cold ablution at 45 to oo F or a cold nil> produces excellent re- 
sults The Scotcli douche and the wet pack at o > T for two hours are 
useful measuTCS The palsies winch follow diphtheria are benefited by 
the daily use of hslf baths at 70 to 7 > F for two to fire minutes \ig 
orous affusions should accompany these baths 

Tabes Dorsalis — Hippy re ults are often pro<liiccd bv iltemating 
temperature applications folhwed b\ gentle rubbing The thermic range 
of these applicitions sliould be very slight Baths at Oo to 100 F for 
thirty minutes to one hour may be cmploicd For the arterial spasms 
irtcspoctivu of lilt sue, alteroitiDg ttmptiatiiie sita bitha and the told 
Coll placed to the spine may be tried As n rule hoive\cr the crises are 
little affteted by treitincnt The following prescription from Hinsdale 
18 cffcctite in the begmiinig of the disease The hot iir hiths for eight 
to ten minutes, the eirculir donehc under twenti pounds pressure for 
two minutes at 90 to 105° F lolloMcd bv the jet douche at fiftwn 
pounds at 8 j° to 100 F for one minute Then for one half miiiiite at 
8 1° to 10.> F under fiftt en pounds pressure the Siotch douche is applu>d 
and the fin douche at &0 to > F under hftcen to twenty pounds pres 
sure for twenty seconds {oIIowihI bv au aloobot rub eoucludi.3 the treat 
uitiit Diil\ the tempcritiire should be decreasod ami the pressure in 
cre-i ed until the fan douche reiches «0 F and Scotch and jtt douches 
sre dnicn by i force of twenty puinds Half baths it ''0° to 8 .j° F 
applied from fiic to ten minutes max be used in the late atixic stage If 
the ataxii is marked or paraUsis n pn. cut circular douches at 100° to 
10.. 1 under twenty pounds pressun applied for one minute following 
^the npplicition of the liotair bitli for ten mmutes, are of lalne The 
jfiii douche at 10 >° f to IJO F will increa e the effect of the 
abuic Moderate eibathing mix !>«, of xahie but this should be 
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hammock or continuous b-ilh maj lio employed Heat should never be 
used in the oirlj stages of the disease 

Chrome Myelitis — The hammock hith nt 95® to 100° T , md the con 
tmvions bith under the sime tlicrmic conditions, m'iy evert a kueScal 
tiToet TUe half bath at a tenaperatun. of 8J° to 80° F gi\en from fear 
to eight minntos with moderate fncttoti and gently applied affusions 
should be tried 

Neuralgia — arm baths are of benefit to the neuralgias of the heat! 
The Lot foment itioii m'sj bo tried In scmtica the Scotch douche flchiorfs 
wonderful nsuUs Tlit ateam cabiiut or the hot bitli pick foiiowed b‘ 
the cool half bith nia\ lx sulwtitiittd for the Scotch douche ThcUtlct 
everts its groitevt cfTocta in rtwutU dtielopfil CT«es Indeed, one treat 
inent luaj cure Iho clfeet of the jet find the Scotcli iIoucIk, folW 
mg a warm application is d<*cidedh happ> A hotair bitii ot Iij 
for eight minutes, followed hv a jet douche opphed to tlit spine «o 
the atficted part for thirtv to sivts sooouds, kgnitung fit 00 r 
decreasing to 00° h , maj be employed Then under twintv pund prt* 
siw the Scotcli doHchci at CO° and 10 j° I is dirtcUd igmnrt 
tebral column Ice bigs to the sciatic nerve lnv< been endowd 
antinenr'ilgio value of Indrntric measures is dtmomtritid by the 
of W lutcrnitr s clinic. He mated fi\o hundred and ughty m ca^» 
all ty pea of nturalgns, and all but twenty nine were cured or 

Nfittrastheoia — A 'neurovascular traming* ns devised bv wri 
fin absolute nccc-iaity to tho majority of neurasthenias Great ” r 
be pncticcd both in the reduction of tonipratvire and in the c iin 
measure** le commmee, an ablution of So** k k pvt"" ^ 
monnng and daiiv the tempratun be lowered until an ftbhi io» o 
trunk with very cold vviltr is 8uccccd<*d promptly bv a , ,2 

Then the abiiitions uro supplanted b\ nffwvioiis, which are gra na 
tho sinie fashion. later the drip sheets supersedo tiic ^ .jij 

fan douche at 80 F is then applied for one mmute O’ 
the extremities and is followed bv the jet douche at 70 r on i nnelo 
for thirtv seconds Ihe timpcrituro of l>oth douclies is decrev* 
two degnea dvily unts! the Jowc-it tolerable degree of cold i* 
while the prciauro is slowly merevsed to twenty pund« I ■’ ' 

78° to 80° F, coupled with aftusiou and nibhinff until a goo 
results, are of vihie liter, cold appheitions innv follow 
beat loss the treatment should be given iipn Arising or after t e ^ 
pick or hot iir hath The silt rub With subsequent fan douche a 
99° F applied from four to ei^t mimitcs along tho spine, t o » 


evtreimties psscsses great value , r The hoi 

Neuritis — The hot appheitions visually afford great reiic* 
hath pack, hot compressev, and hot biths of 301° I may 
steam douche will bo found of value Should t'»c ncuntis 
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Hot drv paiJvs for one Bonr hould follow thec>e measures Lo< al appli 
cations of hot cnjnpn-Ssea will often ameliorate the pam in Teri severe 
cases during which there should Imj do ma sage of the affected parts In 
chronic gonorrheal arthritis douches are extremely potent measure^ They 
arc best applied after a hot air cabinet bath of from five to fifteen mm 
utes duration The jet douche at twentv pounds pressure is usual!} em 
ploved as a test measure and if it is well tolerated it is continued with 
graduall} increased pre sure op to thirtv pounds In the more chronic 
cases full pre sure cold douche and mvderate manipulations arc the mcas 
ures of choice K. careful watch mu t he kept for the usual cardne 
accompaniments of an acute arthritis 

Acute Articular Rheumatism — In tho c who poses the so-called 
rheumatic tendencies prophvJactic hvdrotherapeutic measures may avert 
the doTclopnient of the di • i i ifoderitelv cold silt water batlis at b5 
to 90 r, With subsequent marked rubbing for ten to fifteen niiniites 
often rcctifj tho rheum itie predisposition In the treatment of the ac- 
tual disca t if the pul't exctids 9f» and great tendemess bo pre pnt, 
baths in the tub ire contra mdiutcd \\ith a piiUc at 80 tub baths 
of an initiil fempiraturc of OS F iDa> be used If cndocirditis or pen 
carditis K pre ent, the hath Kmperaturo should not etcecd 08 F at anv 
time Tho cold proeordial coil applied thirtv immites to one hour, two or 
three times t dav strengthens tW heart and mav prevent tho occurrence 
of cardiac complications llie temperature ma} be reducid and elimina 
tion increiscd by the repeated use of the wet pack Two or three arc 
given, and tbt last is matntainctl in place until diaphoresis otenrs Then 
a bath at 05® to 100 F of five minutes duration is given In absence 
of much pam the pvrcvia mav bo lowered further hv a cold rub after 
tho concluding wet pack is removed An iturense in fcvt.r and pain 
warrants a repetition of the eomplcte procedure ililder ci'^es mav be 
treated bv sponge baths at 104 to 110 F thieo minutes with sueced 
in., friction in cold water at 00 an«l 70 F If hvpcrpvrexia (10o° to 
lOG® r ) be present, the following routine will vicld excellent results 
Tho patient is placed m a bath at a tiiiiperature of 8.> to 95 F 
which 18 then slowly reduced to tO F The duration of the bath is 
from fifteen to thirtv minutes being concluded when the fever drops 
to 101 r If the temperature dc«ecnds even to t'? 5® F after 
withdrawal from the bath in tbc al-»tntc of other signs no alarm need 
lie felt 

local migiic«ium sulphate compresses at 140® to 1(,0 F if chan*^ 
euustantlv mav extrt a marked amelioration after tin proecduro has been 
111 force twont} minutes Water at 70 F is appheil with rubbing after 
which n. t in txd 18 required for at least an hour Even during con 
vahscence a cold rub should be given npon awakening m order to lessen 
me danger of relapse 
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cmplojed very cautioualj Tlio liammock bath at 100° to 10 j° F 13 01 
benefit 

Spasmodic Tic — Cold shower hiths at 40° to 55° F for one to two 
ibinutes produce the host results in this disorder In general, stimulat' 
mg measures are applied, but the treatment is unsatisfactory 

Mama — In cases of cerebral excitement which accompanies alcohol 
isin, dementia pnccox, chorea, epilepsy, partsis, puerperal states, and 
general acute manias the hammoch bith produces excellent results The 
temperature of the hath should he between 05° to 100° F and should 
never fall below 95° F Coloring tlic top of the bathtub with a llanlct 
nr other covering prevents heat radiation and tends to heep the tem 
peiature of the water constant When the bath is continued for several 
hours reduction of the exeittmont is produced The duration of the bath, 
if the patient gives no contra indications, is proportionate to the amount 
of excitement present "WTitn the bath is ended the patient should he 
quicLlv covered by a warm bhnhct and ropidlv placed in a warmed bed 
Daily douches graduated from 100° to 75° F decrease the cerebral 
exaltation The continuous bath applied daily from ten to twelre hours 
at a temperature from 95° to 105° T gives even superior remits to those 
obtained by the use of the hammock bath Profuse diaphoresis induced bv 
mexus of hot air, electnc light, or stenm cabinets succeeded bv a raio 
bath of five minutes at a temperature of 95° F, decreased to 85° F, H 
of value 


Diseases op rne Joints 

Rheumatoid Arthritis — Ilydrothorapoutie efforts are directed toward 
the mitigation of pain, the promotion of mobility, and the improvesieut 
of circulation Five minute applications of the hot air bath (105° F to 
175° F ) followed bv rapid ablutions of water of an initial tcinperatum 
of 95° F, and reduced one degree each day until (>0° F is ’ 
often yield valuable results The ciroulir douche at a temperature above 
85° F IS a u«eful auxiliary measure Additional means are the circuar 
compresses and the Scotch douidie 

Arthritis Deformans — Hot water baths are contra indicated except m 
the earliest stage of the disease Hot air baths hot sand baths, and electric- 
light baths exert most potent effect m checking its progress It is pos 
tbie by these means to reduce the amount of inflammaforv fluid m an 
around the joints, and to increase the range of movement of the articu •* 
tion, if extensive hyperplasia of the joints be not present The 
jet and Scotch douche applied for a length of time, depending upon t e 
individual case, should follow these applications of heat 

Gonorrheal Arthritis — In the aente stage the moist heat of hot ha 
and hot douches at a temperature of 100° to 105° F is mdica 
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Wliea the temperature is Li^^h, 106® to 110° F, a cold sheet bath ae- 
companied by strong rubbing ghunld be continued until the temperature 
reaches 102° to 103° F During the bath tlie patient should hue cold 
water thrown over him and ifter the bith ehmild be placed in bed with the 
ice-cap in position 3 ueniata gradiialh lediitct! from 00 to t )° t hould 
be. giien in amounts from four to fiic pints These mav It gi\eu until 
the axiUarj ttmperaUirc falls to 102 F 

The 0 Dwjer treatment with iffiisions had the best results in the \ew 
York epidemic in 189G The morlalttr with this form of management 
was onlj C per cent while avith all other fonns it ranged from 11 to 
°3 ptr cent This treatment is as follows After the patient has been 
coiertd h^ a sheet and placed on a stretcher an attendant standing a few 
feet awaj from the patient hurls cold water from a dipper on him until 
the timpcraturo taken per rectnra is 10 ° F As the bodj cools vigorous 
friction IS ti'on 

The cold sponge bath is of value The flower pot ice water spray roaj 
be need 


BALNEOI.OGY 

Introduction — Balncologv !« tonccrneil with the treatment of disease 
bv mineral waters A mineral water is water from a natural source 
winch contains mineral suhbtanccs m solution Since no natural water 
18 nli«oltitel} free from minerals all waters found in nature mav lx clnssid 
as mineral waters There is, therefore do sharp distinction between 
bilncolog) and h^drotherapi Hvdrothetapy deals mainly with the ex 
ternal application of common water balncologj w ith the external and in 
Urnal application of water* from special sources 

The therapeutic actions inherent in special waters not by virtue of 
the aqueous nature alone but bj virtiie of the potencj of the dissolved 
con titucnts arc utilized m l>alDeolng> Vt some springs otil\ drinking 
13 emploiod at others maiiilv bithing but ot most both bathing and 
drinking arc practiced \ieb\ waters have specific curative properties 
in diabetes and gljcoMiria eirthj waters m gra'ol and stone Krciiz 
nacU IS e peeiallv effiiicious in utirinc complaints Aix la Chapclle, in 
svplulis Chemists have olitioratelv anahzcd the o wafers td detect the 
e!ii«uc properlv in which the nraodial power resides Wearv columns 
of statistics rcveil even the most minute traces of organic or inorganic 
solid or ga cons matter which the water contains, but cast no light upon 
the mode of action of the wabrs Springs which contain the most diverse 
mineral eiihstanccs m the proportions which are most di similar enjor 
apparently an equal potency m the treatment of the sime disca e. I)if 
ftrent iKrsons with the amc diwasc mav not be curable at the same 
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InTOYICATIOMS A^D TOXEMIAS 


Alcoholism — Aculfi — llie relief of this condition obtained bv the 
u e of the Tiirki<>h bath is a matter of laj knowledge A prolonged narm 
bath at 100° to 102° P, uith subsequent imctivitj, preferabl_j in bed, 
may be substituted for the Turkisli buh 

Chrome — Saline infusion may be gnen for nervous mamfestation« 
such as excitement, msomnia, and neuritis Thej often \ield to prolonged 
net picks lfan\ ci es respond best to liot tub biths, listing five to ((rent/ 
minutes, at 102° to 104° F, with subsequent hot picks for ten to twentj 
minutes In absence of \ iscular disci*!, cold sponging ma^ be emplo'ed. 

Chrome Arsemo Poisoning — ^blimuntion of the offending agtut i3 
the hidrothenpeutic iiin Stoim cabinet baths lasting ten to fifteen 
minutes and the hotair cabinet, for the same length of time, follmd 
bv Scotch md jet douches or i cold run bath, arc efficient in this re pert 
Vt ct packs often CTort an aniJgesie cfTcct upon the jnteu e pain soroctiraes 
present m arsenicil intoxication 

Chrome Mercurialism — The use of the hot tub bath at 104 I for 
ten to thirtj minutes with the succeeding use of hot drj blanket 
for f^entj inmufcs is idiocatcd An alcohol mb is usually given irben 
the pack IS discontinued 

Chrome Morphinism — Ihc treitment of fbi« habit is similar to tbit 
outlined for chronii, alcoholism Gcnenl invigorating procedures are 
valuable 

Chrome Plumbism — Lhmimtion b\ all chaimels should be inereaaeii 
The means at our disposil to accomplish this is the steam cabinet for m 
teen to twenty jiiiniites or the hot iir cibinct bath Douches, is the 
circular or fan, should follow these diaphoretic meisures Colic niij be 
relieved and elimination from the intestine aided, bv entcroclvsi* Thre^ 
to five liters of warm wafer may be used, and, if expulsion ensues, may 
be repeated in one hilf hour The hot abdominal coil has also prmc 
of service in controlling colic Paralvtic conditions are treated b) Scotc 


douches and cold fan douches 

Chrome Nicotinism — Here the treatment may be conducted as m 
chronic alcoholism , 

Thermic Fever — Treatment should be instituted without delay f/o 


measures, combined with friction, arc indicated, but some relief eiu 
accomplished by sinipl> hurling, cold water against the body Icc^o 
spravs and aftu ions, cold sheet mbs with \ij,orous friction, ice-cold ene- 
mitn, and ice-rubs iie the lucisnres usually idopted Xbc ice-pack 
nicious Irrespective of the form of treatment used the patient shoul 
completely disrobed ind frequentlv renewed ice-pids should bt- plac^ ® 
the neck and an ice-cap adjusted to the head 
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main disease, conditions \\lucli ran be remedied by attention to tberapeu 
tic detail The health resort physician takes cognizance of cierv mental 
and phisical aspect of his patients His psichotherapeutic skill is as a 
rule, far superior to that of his colleague in general practice Aided by 
tho atmosphere 'which penadts such places an atmosphere similar to 
that which Bernheim helped to create at Nancy and supported bv mu 
nicipal and institutions! authority the doctor of the spa is lu the posi 
tion of a health gi\er whoso word is law His rule is sslutsrv IIis 
prescriptions are edicts of health whidi all must obev Ao priiate phi si 
enn could impose such a regime, could pnctice such beneficent tyranni 
as IS welcomed at spaa Spas are little more tlnn institutions where 
higiene, bidrothenpv and faith healing arc practiced and often the 
greatest of these is faith healing 

Composition of Mineral Waters — The mineral waters contain either 
saline or gaseous constituents or both Tlie> are used inteniallv and 
cxtenially Lxtcrnalh tho arc used as baths partly on account of the 
stimulating action of their contained salts and gs cs and pirtly on ac- 
count of the elevated temperature winch tlicv often have 

Tho inincnl constituents of «pa waters are derived from the perco- 
lation of ram water through the soil and through various strati of tho 
earths surface On malveis of them odium potT«sium, miguesium, 
calcium iron, manganese lithium and arsenic arc the usual bases en 
countervd they are combined with hydrochloric sulphuric, carlmnic 
hjdrobromic and hvdnodic acids Silica is often present Soniotimcs 
the metals occur as sulpluds Ovvgen carbon dioxid nitrogen sulphur 
ated hvdrogen, and other gases imv lit. present m solution 

Tho amount of gas whuli will dissolve in a liter of water varies with 
the nature of the gas Fre h water dissolves more gvs than salt water but 
tlic most important fictor in the solution of a gis is the pressure of the 
gas The most valuable of the ^i es in balucoleigv is carbonic acid \t 
0® C and 7GO mm pro sim 1 liter of pure water can absorb 1 TIT 
liters of COj and the olution is saturated \t greater pressure more 
COj can be di solved the solution can be upers ituratcd The dissolved 
gas IS invisible and its wlution is not spirkling Hot or agitation or 
reduction of pressure converts the tranquil solution of carbonic acid gas 
into a spukhuf. biibbling luinid owin„ to the throwing out of solution of 
the carlcnic acid gas In comparing the CO contents of vinous springs 
It IS for practical purpo c« onlv nccc sirv to ascertain the degree of 
Buperssturation Anthony, bv experiment determined that the super 
saturation was 25 per cent at Bad ^auluim 'll per cent at High Bock 
Baths Saratoga 33 per cent at Kavadero scras Baths Siratoga 38 per 
cent at Bad Afomburg 4 > per cent at Bid Kissmgen 50 per cent at 
Bnukenau and per cent at Imcoln Bilh Siratoga At the Tineoln 
Baths, Saratoga, Uie greatest supcrsnturation known in balneology is to 
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spnng ArtificnlH prepared waterg of npparenth identical composition 
are admittedly less efficacious, and oven questionably useful 

To ^Int, then, docs the natural source owe its value * Recently radio- 
actl\lt^ has been demonstrated in the waters of many springs Doubt 
less such radio actn it% is powerful to benefit , but the patient must first 
be thoroughly educated to its significance and then be convinced of its 
presence To the less credulous the witers haie properties more tan 
gible and commonplace If analysis shoiss a special source to be well 
atnted and to contain sodium, calcium, or other base combined witb 
hydrochloric, sulplmric, or other aoid, the merit of the water is that 
inherent m water the i^orld oier, phis that due to its gaseous, metallic, 
or metalloid constituents The value of such constituents is their es- 
sential \ due It 19 no mysterious \ irtue Iron or arsenic everts the 
sime pharmacological effect nhctlior it Imj administered as a natural 
solution or as a pharmaceutical preparation The action of allalme or 
of sulphurated a\ater3 dots not vary when it is sought in an Arcadian 
spa and when it is inxohcd in a crowded town The worth of balneo- 
logical treatment lies not m the water and its contents. These have a 
certain importance, but the prime factors in the cure are the 
influences which accompan\ it, the ah eiice of work and woitTj 
change of climate and enairoiunent which invest it with healthy inter 
est, the regulation of shep and diet and cverci«e which reinforce it, and 
the medical skill which controls all 

In spas, to every mental stimulus of a nou religious nature wnrffl 
tends to health, appeal is made Tlic physician who recommends tie 
treatment begins the therapeutic suggestion by his declaration of fahi 
in the spa and his panegyric on the cvidenoca of its curative powers 
belief in tbe efficacy of the spa is accepte<l ba natuos as part of their 
national inheritance, one of the airtues of their fatherland, by foreign 
ers, as eonferniig upon them at once a certain desirable cosmopolitani m. 
The pinnacle of faith is reached ba the spa doctor who sees in tbe 
a cure for everything, from fibroid tumors to siipernumerarv digits 
the spa itself everybody assembles for one purpose — to stnic lor cea 
The social instinct among the similarly sick, the atmosphere of 
competition among conaalescents, the regular restful hygienic mode o 
life pursued, and the climatic conditions enjoaed, cverci e a emnut® ^ 
curative action on the oa erstraincd, the depressed, and the weary 
tetie and hygienic regulations are more or less stringently enforced 
regime m itself is curative for the majority of the slightly ailmg ^ 
flock to these resorts The routine flushing of the system with 
fluids eliminates tie lingenng toxins of vears In nearly all “P^s ^ 
medical skill at the disposal of the visitors is excellent — skill in ban ^ 
the particular maladies which are specialU catered for at tbe spa 
particularly, skill in alleviating slight conditions superimposed upon 
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mam di«ca e conditions 'which can he remedied hr attention to therapeu 
tic di-tail The health rc ort ph^slclan tikes cognizame of evtrv mental 
and pbvsical a pect of his patient* His psichothcrapeutic skill is, as a 
rule, far superior to that of hia collengne in ^ntral practice Vided bv 
the atmo pherc which pervades m.h places, an atmo phere imilar to 
that which Btrnheim helped to create at ISancv, and supported bv mu 
nicipal and institutional aiithontv the doctor of the spa is in the posi 
tion of a health jnver who e nord is law Ills rule is salutarv His 
pre«cription9 are edicts of health which all must obev Xo private phv i 
Clan could impo«e euch a rcaiime conld practice such hcneficent tvrannv, 
as IS welcomed at spas Spas are httlc more than institutions where 
hvgienc, hydrnthcrapv and faith healing are practiced, and often the 
greatest of the*e is faith healing 

Composition of Mmeral Waters — The mineral witer* contain cither 
«aline or ga«eoiis con titiients or both Thev are used intcrnallv and 
extcrnalh Extemalh thev arc n cd as bitlu parth on account of the 
stimulating action of their contained «a!fs and ga e« and partlj on ac- 
count of the oltvatid temperature which tluv often hive 

The mineral con titueuls of pn watirs an? derived from the perco- 
lation of ram water through the soil and through various strata of the 
earths surface On anahsis of them odium pota sium magnevinm 
calcium iron, manganese lithium and ardiic an the nsual bases cn 
countered thev are combined with hvdrocblonc, sulphuric carbonic 
hvdrohromic and hvdnodit auds Silita is often pre«tiit Sometimes 
the metals occur as sulphids Ovvgen eirbon dioiul nitrogen sulphur 
ated hjdrogcn and other ga es niav bo pre tnt in olution 

The amount of gas which will dis-olve in a liter of water varies with 
the nature of the gis Frt h water di solves more gas thau salt water hut 
the most important factor in tht ohifiou of a gas is the pre sure of the 
gas The mo t valuable of the gasts m baliieologv is cirbonic acid At 
0 C and 7C0 mm pressurt 1 lifer of pure water cm ab«orb 171“’ 
liters of CO^ and the solution is «aturited greater pres ure more 
CO can be dissolved the solntion can he upersaturated The dissolved 
gas 13 invisible and its solution is not spirkling Heat or agitation or 
reduction of pressure converts the tranquil «oSution of carbonic acid gas 
into a sparkling bubbling liquid owing to the throwing out of solution of 
the carbonic acid gas In comparing the CO contents of ■various springs 
it 13 for practical purpose onlv nece an to ascertain the degree of 
supersaturation \nthonv bj erperiment determined that the super 
saturation was 2.> per cent at Bad Nanhcim 31 per cent at High Bock 
Baths Saratoga o3 per cent at Kavadero scras Baths Saratoga 38 per 
cent at Bad Alomburg 45 per cent at Bad Kiasingen 50 per cent at 
Bruckenau and 5u per cent at Lincoln Baths Saratoga At the Lincoln 
Baths Saratoga the greatest Bupcrsatnration known m balneologj is to 
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be found The efficiency of the Nanhcim Bnth is lai^el^ due to the aeljon 
of cirbonic acid gas bubbles on the skm This action can be obtained m 
unequalod degree at Saratoga Springs, New Y ork 

Temperature — The temperature of the waters vanes ^reath Waters 
which issue hot, derive their heat from tliat which exists at great depths 
in the earth Indeed, it has been alleged that the hotter the spnng the 
deeper is its source Springs that have a temperature above the average 
of the locaht} in which thej occur are called thermal Thermal springs 
of a temperature between 70° F and 98° F are distinguished as varm 
and those above 08° F as hoi The temperature of the waters at Aivla 
Chapelle is 167° F , at Carlslad, 162° F , at Bith, 120® F The follovi 
ing list (Hinsdale) gives the location and distribution of the chief thermal 
springs in the United States 

Teropersfure 

DcfereesF 


Lebanon Spnng Colmnbia Co New 1 ork 

Spring near Carlisle Perry Co Pennsylraniv 

Itockbndge Baths Virginia 

Sweet Chalybeate Alleghany Co Virginia 

McHenry a Thermal Spring Scott Co \iu,ima 

Healing Springs Bath Co Virginia 

Warm Springs Bath Co Virginia 

Hot Springs Bath Co \ irginia 

Berkeley Springs Morgan Co Virginia 

Sweet Springs Monroe Co West\irgimi 

New River White Sulphur Giles Co Wc^t Virginia 

Hot Springs Buncombe Co North Carolina 

Citadel Green Charleston South Carolina 

Warm Springs Meriwether Co Georgia 

Livingston Spring Sumter Co Alabama 

Bailey s Springs Alabama 

Hot Springs, Arkansas 

Hot Springs South Dakota 

Liberty Hot Springs Colorado 

Hot Springs Canyon City Colorado 

Hot Sulphur Springs Middle PaA Colorado 

Glenwood Springs Colorado 

Idaho Springs Colorado 

Las Vegas Springs New Mexico 

Hudson Hot Springs New Mexico 

Ojo Caliente Taos Co New Mexico 
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At thermal baths local painful conditions, nerve or joint trou m 
MU tj or rheumitic origin, are treated , 

Radio activity — The ndio activity of mineral w iters ari'es from ^ 
presence of a gas known as the radium emanation This gas is 
from the radio active salts contxined m the earth where the «priiig as i 
source The emanation is soluble m water but decomposes continiioiis^ 
it a known rate, and, like other gases is driven out of solution bj > nir 



BlLNEOLOGl 457 

Uadio-actiMtj is estimated L\ ineius of tlit- electroscope or, with greater 
'iccunc\ of tbc foiitactosaipe of EngUr and Sievtking The result is 
stated in Alaclio units (M U 1 but coufusioit m standardizing tlio units 
exists so the radio-'ictiic valms ot various springs are not easily 
judged Micarcr in his report upon the radio ictivity of Glen Springs 
states that the Nauheim Spring there contains l>S M U per liter and 
cites from i adiwn ( \pril, the radio-activitv of Hot Spnngs 

Arkansai, as vamng httuttn 0 7 and 23 b M U of Saratoga Springs, 
1 08 and 1 04 M U and of Colorado Springs 0 21 and 10 1 AI U 
Scmblin quoted ht Ilm dale estimates that then arc 274 II U ptr 
liter in iingnesia Sprui_ 214 AI L in Boiler Spruit. 157 M U m Hot 
Sulphur Spring and 10) M 1. m Swimming lool Spring at Hot 
Springs, ^ iigiiua Padithaetiic mmcnl waters are used chiefly to ac 
cehratc mctaholisni Success is 'laid dosel' to attend them m the tre^t 
ment of the metabolic toxemias winch can e goutx and rheumatoid states 
with accompaniments as mjo^itis ncuntH and art(.no«clerosis 

Clanmficatio'i 

The amounts of the xarious conatituenta varj greatlv m different 
sources kcoording to the essential constituents of the water sources 
are classified as iiiditTcrcnt alkalmi «alim chahbeatc sulphurous etc 
Manx waters do not Ix-tong to anv one gtoup Thus, saline sulphur 
springs arc common, others could rightfulh In, classed in aiij of scxcral 
categories Hence, this mode oi da sificaimn docs not distinctly differ 
entiate but merdi groups snmcwLit similar waters conveaientlj together 
The following aro some of the most important sources 

Simple Thermal Waters — Simple Thermal "Waters include waters of 
high temperature and «mall mineral content 

Iniencn — Set list inumcmled under Timptraturc (page45rj 
Great Bntauu — Bath Lnxton Alaflock 

Prance — Bigucrcs de Bijorre Ncris. Bagnoles do 1 Omc Plom 
lucres, Dax St Amand 

Germany and Aimtria — Bsdenweilcr TepliU Bohemia, Gastcin 
Salzlmrg Austrii llildbad Wurttimbcig SthUngenbad (near les 
hadtn) 

Italy — Eattagln Bonnio Pozzuoli 
Bwilzerlaml —I>oeche-ks Bams I agatz 

Those waters arc ususllv soft they are not frequentlv used inter 
nallj, but an traploxcd almost olelx as baths 

Common Salt Waters — As rtimmon salt is of almo«t iiix an ible oc- 
currence in natural waters this dass has indefinite and arhitrarv limits 
In the waters which an, hert mentioned tommin silt is the essential 
constituent 
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be found The efficiency of the Nauheim Bitb is largely due to tbe action 
of carbonic acid gas bubbles on the shin This action can be obtained in 
unc<jualed degree at Saratoga Springs, New \ork 

Temperature — The tempenture of the waters varies greatlv Water 
which issue hot, dome their heat from that which etists at great depths 
in the earth Indeed, it has been alleged that the hotter the ^pnng the 
deeper is its source Springs that Iiave a femperatun. above the average 
of the locality in which the^ occur are called thernial Thermil sprags 
of a temperature between T0“ F and *>8“ F are distinguished as tiam 
and tho<!e abo\c 98° F as hot The temperature of the waters at 
Chapelle is 1G7® F , at Carlsbad, 162° F , at Bath, 120° F The follow 
ing list (Hinsdale) gives the location and distribution of the chief thermal 
springs in the United Stales 

Temperature 

Depress F 

Lebanon Spring Columbia Co h»ew hork 
Spring near Carli le Perry Co Peniisyhama 
Bochbndge Baths Virginia 


Sweet Chaljbeate Alleghany Co \irf.mia 

ITcHenrya Thermal Spring Scott Co \irginia 

Healing Springs Bath Co Virginia 

Warm Springs Bath Co Virginia 

Hot Springs Bath Co 'V irginia 

Berkeley Springs Morgan Co Virguns 

Sweet Springs Monroe Co West Virginia 

l«ew River White Sulphur Giles Co Webt\iretnia 

Hot Springs Buncombe Co North Carolina 

Citadel Green Charleston South Carolina 

Warm Springs Meriwether Co Georgia 

Livingston Spring Sumter Co \hbama 

Bailer s Springs Alabama 

Hot Springs Arkansas 

Hot Springs South Dakota 

Liberty Hot Springs Colorado 

Hot Springs Canyon City Colorado 

Hot Sulphur Springs Middle Park Coloratb 

Glenwood Sorings Colorado 

Idaho Springs Colorado 

Las V^as Springs New Mcvico 

Hudson Hot Springs New Jfexico 

Ojo Cahente Taos Co New Mcrico 


At thermal baths locil painful conditions, nerve or joint troubles of 
gouty or rheumatic origin, are treated , ^ 

Radio activity — The radio activitv of mineral waters arises from ^ 
pre enco of a gas known a<» the mdiiiin emanation This gas is denv 
from the radio active salts contained in the earth where the spring ' 
source The emanation is solnblc m water, but decomposes continuous^ 
at a known rate, and, like other gases is driven out of solution bv i»i 
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Fadio-ictiMt\ IS estimated Lj mtau‘< of the electroscope or, with greater 
accurncj, of the fontactosiopc of Engler and Sicickmg The result is 
tated in Alache units (JI U ) but coufusion in tandardizing the units 
exi ts 80 tliL radicHictiiL \aluts ol various springs are not easily 
judged Shearer in liis report upon the radio activitj of Glen Springs 
states that the I7auheun Sprin^ there contains 68 H U per liter and 
cites from r<idium ( kpril 101 >) the ridio-activitv of Hot Springs 
Arkansas as varying hctMten 0 7 md 21 6 M H of Saritoga Springs, 
1 OS and 1 04 M U and of Polorido Sprin^ 0 21 and 10 4 Jf U 
Simhlm, quoted b\ Ilinsdalf' titimatcs thit there are 274 H U ptr 
liter in Magnesia Spnn_ 214 M L m Boiler Spring, 157 AI U in Hot 
Sulphur Spring and 10*) M L m Swimmiii^, lool Spring at Hot 
Springs, \irgiiiia Kadioaetno miner il waters arc used chiefly to ac 
eekratt metabolism Success is said closch to ittcnd them in the treat 
ment of the tnctalmlie tovcniias Mbith cause goutv and rheumatoid states 
with accoDipanimcnts as mvositis, neuritis and urtenosclcrosis 

Clis^iucvtion 

The amounts of tin, various const itucnte varv grcatlj in different 
sources \ctord 1 n 5 , to the essential constituents of the water sources 
sro claa ihcd as iiidiffennt alkaline siltiic chalybeate sulphurous, etc 
llanv waters do not lielong to (pvup Thu« silme sulphur 

springs are conimou others could rightfully be clissid m any of several 
categories Heme thi> mode oi classihcation does not distinrth differ 
entiite, but mcrelv groups «oin< wlnt siniihr waters conveniently together 
The following are sonic of the mjst important sources 

Simple Thermal Waters — bioiple Thermal TVaters include waters of 
high temperature and small mineral content 

tmerira — See list enimu nfed under Tcnip<ratiire (page 4 16 ) 

Great Bnfotn, — Bath Piivlon Alatlvck 

France ~Lagnen s de Bigorre Ntris Bagnolcs de lOmo, Plom 
biercs Dvx St Amand 

Germany and luslna — ^Badcnvveiler Teplitz Boheain Gastein, 
Salzhurg Austria '\\ildhid Wiirttembeip bclilangeiibad (near Wies 
hadeii) 

Italy — Battaglia Bormio Pozzuoh 
Suit erhnd — I oeche-lcs Bains I\a„atz 

These waters arc usually soft they are not frequently used inter 
nallv, but aroemploved almo t solelv as baths 

Common Salt Waters — \s eommm silt is of almost iiiviriabk oc- 
currence in natural waters, this class his indeflnite and arbitrary limits 
In the waters whah are here mentioned eomnion salt is the e‘-8entisl 
constituent 
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be found Tlie efficiency of the Nauheim Bith is 1 irgcly due to (he action 
of carbonic acid gas bubbles on the skin This action can be obtained in 
unequaled degree at Saratoga Spring New 1 ork 

Temperature — 1 he temptriturc of the waters vanes greatlj Waters 
which issue hot, derne their bent from that which eviats at gnat depths 
in the earth Indeed, it hss been alleged th it the. hotter the spring the 
deeper is its source Springs that haie n temperature above the nnra'^ 
of the locality in which they occur are cilled therviaJ Thermal spmgs 
of a temperature between TO** F and 98" F are distinguished as warm 
and those above 98° F as Jiot The temperature of the wafers at Auli 
Chapellc is 1G7° F , at Carlsbad, 102° F , at Bath, 120° F The follow 
ing list (Hinsdak) gn es the location and distribution of the chief thermal 
spnnga m the United States 

Temperature 

Di.„rfesF 

Lebanon Spring Columbia Co Kew \ork 


Spring near Carlisle Perry Co Pennsvlvann 

Rockbridge Baths Virginia 

Sweet Chalybeate Alleghany Co \irgioia 

ilcHeniya Thermal Spring Scott Co Virginia 

Healing Springs Bath Co Virginia 

Warm Springs Bath Co Virginia 

Hot Springs Bath Co V irginia 

Berkeley Springs llorgan Co V'lrginin 

Sweet Springs Monroe Co West V irgiiiia 

New River While Sulphur Giles Co West Virginia 

Hot bpimgs Buncombe Co North Carolina 

Citadel Green Charleston South Carolina 

Warm Springs Meriwether Oo Georgia 
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Livingston Spring Sumter Co Abbnma 

Bailey s Springs Alabama 

Hot Springs Arkansas 

Hot bprings South Dakota 

Liberty Hot Springs Colorado 

Hot Springs Canyon City Colorado 

Hot Sulphur Springs Middle Park Colorad > 

Gleawood Soring Colorado 

Idaho Springs Colorado 

Las Vegas Springs New Ifevtco 

Hudson Hot Springs New M^tco 

Ojo Caliente Taos Co New llevico 
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At thermal baths local painful conditions, nerve or joint troubles o 
goutv or rheumatic origin, are treated 

Radioactivity — The radioactivity of mineral vvatirs arises from 
presence of a gas known as the radium emanation This gas is 
from the radio active salts cont lined in the earth where the spring ‘s 
source The emanation is ooluhle in water hut dccompoacs 
nt a knowTi rate and like other gases is driven out of solution by boi u r 
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Germttnt/ and BocUct P^rmoat Waldeck, Bruckenau, 

Pippoldsan, Elster, Sa'Konv Schnalbach Petcrstbal 
Ilaiij — Santa Catarina 
Sutherland — St Moritz 

Calcareous Group — Tlie o u itnrs contain “lalti of alkaline earths cal 
cium and magnesium sulphate, and cnrhonite 

Iwienta — Cherrj \nllc\, Jvme \ork Ilolston \irginia, Chitte- 
nango lork, Mnukcsln Wisconsin Clifton Springs ’’^ew kork 

Tate Epsom Tennessee , Bedford Penusvlvaiiia klum Kock California 
Catoosa Georgia, etc. 

England — Bath 

France — Bagncrcs dc Bigorre ContreTcville k ittel 
Germany and Ausinn — Inselhid Lippspring Wildingen 
Sutherland — ^Loechc Ics Bains M eissenbcrg 

Sulphur Waters — The^o waters contain sulphids JIanv of them also 
cont tin chlonds Somi, of ihoin are warm 

dmeneo. — Calistoga Springs California Santa Barham Springs, 
California Glcnwood Springs Colorado Hot Sulphur Springs, Colo 
radn also in Utah and Arkansas 

Brtiuih Isles — Bilhuahinch (Co Down Ireland^ Uarrogite Eng 
land (13 per 1 000 Is iCl) Llandrindod \1 ells Walts Motfnt Scotland, 
Strathpefler Scotland 

irunee — Aix Its Bams (warm) Louchon Allevard Pietrefonds, 
Amelio-les Bams (hot) St llonore-les Bams Bange St Saureur, 
Cantercts (warm) Uriage Lmix (warm) 

Germany and iustnn — Ai^ la Cliipellc Bidcn Weilbich, Nassau 
Sutherland — Baden Hcuatrich ^hinznach Gumigel Lenk 
Egypt —Helouam 

Arsenical Waters— Tliese waters coiit im irsenites or arson ite«> 
4m<nca — Crockett Arsenie Lithia "Springs (k irf,inia) Thompsons 
Bromine Arsenic North Carolina Harbin Hot Sulphur Springs Cali 
forma 

France — I a Bourboule Boiis ang \als 

Germany and lusfna — Cndowa Roncegno Linda Pausa Levico 
South Tyrol 

Italy — Cnilina Cereaole Rcale 

The Actiot op Mihetai. Waters 

The effect of the ingestion of the large quantities of water which 
forms part of the routine treatment at mineral sprues js ta flush out the 
stomach intestine kidnos and other oigans The water, by its bulk, 
stimulates peristalsis and loids m solution or suspension, the putre cent 
material fnim the bowels Some of the water is absorbed The bulk of 
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Avienca - — Fniit Port, Htdiigan, Grand Haven, JIiclngaE, llomt 
Clemens Mineral Springs, Spring Dike Well, Salt Spring, Virginia, 
Ocean Spring, Alabama 

Qreat Britain — Droitwicli (bnne, 300 parts per 1,000), Worcester 
shire, Nantwich (brine), Moodhall Spa (chloro bromo lodid), Lincoln 
shire 

France — Bourbonne les Bams (hot), Salies de Bearn, Chatel'nivon 
(warm, gaseous) , Salins dn Jura, La Mouilliere (chloro bromo-iodid) , 
Salins iloutiers (warm) 

Germany and lu-sina — Baden Baden (weal, 2 parts per 1,000), 
Nauheim (warm, ga'seous), Ilesse (near Frankfort-on Mam) , Berchtes- 
giden, upper Bavaria Oevnliaiisen, Westphalia, Homburg (cold, con 
tain also bicarbonate of iron) (near Frantfort-on Mam) , Isclil, Sah 
kammergut Austria, Reielienhall, Bavaria, Ivissingen, Bavana, Soden 
(near Frankfort-on Mam) , Kreuznach, Rhine Province, Wie«baden 
(hot) 

SiLtizerland — Bct, Wildegg 

Alkaline Waters — Waters containing sodium bicarbonate Three 
subgroups (1) simple alkaline waters, (2) alkaline and common salt 
waters, (3) alkaline and sodium sulphate waters 

America — Capon Springs, Virginia, GIcnwood Springs Colorado, 
Glen Summit Springs Pcnns^hania, Oejser Spa, California, Gettys 
burg Springs PennsjUania Manitou Soda Spring, Colorado, Minnequa 
Springs Pennsvhama Saratoga Springs, New York 
France — Vais, 1 , * Vichv, 1 , Alher, Rojat, 2 
Germany and Austria — Bilin, 1, Fachingun, 1, Carlsbad, 
hernia, Neuenahr, 1, Coblent/ Franzensbad, 3, Bohemia, Eins, 2, He sc" 
Nassau, Marienbad, 3, Bohemia 
SuiLertand — ^Tarasp, 8 

Bitter Waters — These contain chiefly magnesium sulphate 
Great Britain. — Cheltenham (chlorids also) , Leamington (chlon s 
also) 

France — Bndes 

Germany and A.uslria. — ^Apenta Fnednchsball, Pullna 

Spain — Ruhinat , 

Chalybeate or Iron Waters — These waters contain iron m mediciaa 


quantities 

America - — ^Rawlev Springs 
Springs, and others, Virginia, 
York, Pacific Congress Springs 
England — Tunbridge Wells 


Kock Iron Springs, Chnrclj Hill 
Sharon Springs, Saratoga Sprmg®, 
California 


France — ^Forges les-Eaux, Oriraza 


Belgium — Spa 

The figures refer to the subgroup 
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Iron Arsenical Sulphide and Earthy Waters — 1\ atfrs contamuis 
iron and arsinic m 'sufficient amounts to be of therapeutic \aluo exert 
merely the ordinary phannacolog,ii.al action of these substances Ihey 
are u ed mainh in anemias, iieural^as, and shm diseises Ibe action 
of the sulphide uaters is not oident lliev are said to stimulate secretion 
of bile and to have an expectorant action Then use m syphilis is greitl\ 
lauded, but where it is most exolud nurcun is also {,iven as a substantial 
prop to its curatnc powers bulpbids in siifficieut quiiutitj are protoplas 
mu, ptusons To class the aulpliidc miutral water as an alterative is to 
admit icfiiorante of the basis of its action Tbcr earthj waters those con 
tiiinns’ the 'ulphatis and cirbonatcs of calcium chiefls, ha\c probablj 
little action apart from that of the wstor They art. given as antacids, 
us astriiij^cnts niul seditives in icid dvspcpsia and m diarrhea Tlitir 
ixnign flushing power is und in hcpitic and gouty conditions and in 
chrome c^8tltls, grasol and stone 

Resnlt&nt Action of Mineral Waters — Few waters lisvc onls one 
content As the watirs were classed according to their predominant con 
etitucnt, so is their action regarded as beiiir. that mainly of this essential 
constituent, but the predominant constituent of any miner il water is not 
that winch cceurs in grcalc t quantits but that which ts moat actise 
medicinally borne waters containing small quantities of arsenic exert 
more action bj virtue of their arsenic than tbev do by virtue of all their 
other constituents lie thirefore hasc to deal with compound actions 
some of which arc negligible and oinc of which arc important Of the 
important actions some reenforce and «omc tend to neutralize tbo'se of the 
other constituents The prici c ofTeet therefore of an\ given mineral 
water IS the reaiiltint of omanv actions that it is difficult to presage, and 
we must more or loss empmcalh bs«e our expectations of its value upon 
obscnationsof phssK lans incl patients 

In addition to these minenl f wtots the pveaeneo of carbonic acid gas 
also modifies the action of the waters The carbonic acid is suppo ed to 
be at once stimulating and sedstise It certainlj renders waters more 
plesaing to regard and more palatable to take The physical effects of 
the impact of gas bubbles upon the <sLm are utilized in stimulatinj, baths 

ilans mineral 8ouri.es yitld waters at hi^h temperatures and the tem 
perature also modifies the tlierapeutic action 


IxniCATioNs lOP AM? Choice or, a Spa 

For those who hast the habit ot excess in work or in pleasure a 
periodic \i8it to a spi is a useful prieautioii For others ‘taking the 
cure 13 an essential part of boual routine For others again, especially 
the middle aged in ensy circumstanris who seek relief from the tedium of 
living bj inten«i\e desotion to minor ailments the spa is a refuge to 
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the circuHting fluid is meroased, the greater \oluino afFord^ endocardial 
stimulation and the circuhtor> efficiency may he enhanced The rc'iiltiDp 
increased blood pressure promotes diuresis llic vital proccs cs arc all 
quickened, tissue change increases, mucous membranes sccrite more 
freelj , and the skm glands function more aetivch lo dilute toviiis to 
dissolve them, and to promote their excretion, arc tlic mam actions of 
water 

But a feeble atnuic stomach musculature ma^ not lightlv tolcnte tbe 
ingestion of largo volumes of water, embarrassed hcirts mav pireepfiblv 
fail under the added burden which must bt propelled, and overworked 
diseased kidnejs mav quicklv he exhausted bj the laborious fiinctiond 
octivitj thus demanded 

Action of Sahnea — The dialvtic ami irritant properties of salmis 
inhibit absorption of liquids, augment peristalsis, and increase the fimd 
contents of the intestines, so as to produce more or Uss free puTgatw® 
The presence of increase of salts in the blood causes a livelier interchanji- 
between the circulating blood and the fluid in the tissue spaces duirtns 
ensues, a mild expectorant action is produced, and metibolimi peiierilh 
18 increased 

Salines are said to increase the solubilitv and diffusibilit;^ of allnimma 
In food a considerable amount of salt is ciistonunlv ingested How far 
the added quantities of salines, which arc absorbed during jiiincral water 
cures, exert an influence on mctal)oli«m, is doubtful Ihe action of tlif* 
salines xirics somewhat according as (be base and the acid radical vdiich 
tlicj contain The action of the metallic ehment need not further he di« 
cussed hero The rate of diffusion of chlonds, sulphates, and lodioS 
determines whether they arc essentially purgative or diuretic Bidmds 
of large molecular weight, such as sulphates, diffuse with difficulty and, 
therefore, tend to act mainly as cathartics Wiercas, with ndicals o 
small molecular weight, such as chlonds, an interchange takes pHoe 
rcidilv between the bowel contents and the portal cimilntion so that a 
considerable proporlion of the salt may bo ingt^tetl rurthcr details aa 
regards the mechanism of the action of salines belong more propcrlv to 
the realm of pharmacology Salt and bitter springs are used m constipa 
tion, portal stagnation, chronic gastro*entcriti8, chronic respiratory, pelvic, 
and rheumatic conditions . 

Alkalis — Ihe alkaline wafers increase the alkilinitv of the hloo 
plasma, promote tissue changes, increase metabolism, and tend also o 
increase the alkalinity of the urine As alkalinity promotes the action 
of the saliva, bile, pancreatic, and intestinal juices alkalis ciilmncc digis 
tion Alkalis are alleged to facilitate respiration (Voit) not ^ 
the tissues, but also in the hin„^, b> acting as cirbonic acid carriers i 
alkaline waters are used in acid dyspepsia, constipation, gal! stono grata , 
gout, glvcosuna, and obesity 
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morbid process, but also ina\ so tone the ■weakened heart that edema, pam 
and brtathlessness disappear and then bt carcfullv regulated training the 
circulatorj s\stcm maj be further btrtngthened so that e\en under con 
siderable exertion the heart acts strongly, regularly and without em 
birras ment. 

In chronic diseases of i less hopeful degree spas afford relief from the 
wt iriness and moiiotonj of prolon,jOd home treatment New surround 
mgs, new physician®, ntw theripentic measures seldom fill to relieve tlic 
depression, and tho enhance the vitality of chronic invalids 

There remain a fuw pas which art. merely bath houses,’ but the 
modern spa is in the truest sense a health rtsort Spa therapy is not con 
fined to baths dicta and exerei c Drugs and everj measure which can 
combat di«ca«t are utilized sometimes even to tlie exclusion of hydro- 
therapy Thus, at Clifton Springs mar Rochester New "iork, the spa is 
organized under the abl« direclton of Dr M S Woodbury into depart 
mtiits of internal medicine, nuirology surgtrv and pathology Hydro 
tlirropy baliicoloj^, electrotherapy physical (raining and industrial 
therapeutics arc all used there is adjui ints to rational treatment This 
excellent institution is operated under a trust deed whi h requires that 
all receipts m exce s of expen es be devoted to improving the institution 
and to the care of patients at reduced or free rates In other spas such as 
Hot Springs, Arkansas the kmerican Aix la Chipelle and Mount Clem 
ens Michigan, the mam endeav r is to enhance the efficae} of drug treat 
ment of disease In these list two institutions unrivaled facilities for the 
treatment of syphilis exist Tlic administration of mercury by expert rub- 
bers in a careful systtmatic and thorough fashion insures as Kr as is 
humanly possible freedom from the dread i»eiuelm of this disease and 
mitigates or removes such symptoms as mav an«e The abyorption and 
elimination of the mercury is aided by bathing The treatment is not 
confined to mercunal inunctions arsphenamino and other drugs aro also 
used in appropriate cases Particularly happy results are attained in the 
nenous manifestations of syphilis in -which the physical thonpj relieves 
pain promotes nutrition and strengthens the musculature while the drug 
treatment attacks the es«ential cause of the malady 

All chronic diseases except a few such as epilepsy and tuberculosis 
whose \ ictims may be undesirable associates for other sufferers are treated 
at spas Some spas, however becau e of their situation or because of the 
character of their waters are traditionally efficacious in the treatment of 
special diseases Thus at Krcuznach Woodhall and Nissingen exudates 
from chronic endometritis pprimetritis and salpingitis are said to dis 
appear, even fibroids have bwn alleged to melt before the solvent action 
of these waters At Mannheim and at Kheine cardiac and joint scqiielai 
rf rheumatic fever are Lured Schlangenbad is especiallv lauded for the 
relief of the neuralgia which to often follows influenza and malaria , the 
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\%hicli thc^ retire from the monotone of famih and social life, and in 
uhich hygienic, dietetic, and medical discipline provides them with an 
e'^cuse and with an opportunity for cure 

For tardj convalescence the spi is eminentlj desirable but not always 
necessary In manv cases, as in chlorosis, change, alone, is needed Tlie 
anemic country girl visits a town and quicklj improves The anemie 
town girl returns rosy from the sea, the moor«, or the monntains The 
new regime and environment are suflScicnt to bring about the de«ired 
cure In other cases the chief factors of benefit m tbe cnange are fre h 
air and evercise for such the locality chosen should have a slight rainfall 
in order to insure the possibility of outdoor life, tbe temperature is Ics 
important, for appropriate clothing and exercise will maintain the hodv 
heat But the \ahie of warmth lu winter, to those convalescing from 
painful ni ryous and rheumatic conditions, and of coolness m the summer 
to invalids from hot stuffy towns, is too well known to need emphasis 
But when a change is imperatno and medical care is still necessary the 
patient should be «ent to a spa Good sanitation, comfortable quarter*, 
and constant care can there be relied upon If a special climate be alsn 
desired, all climates arc aaailable to the fortunate residents of the United 
States, and there also is a choice of many different kinds of spas at the 
same latitude 


But the mam sphere of the spa is the treatment of chronic di«easos. 
In the metabolic diseases the eliminating channels are cleansed and laain 
tamed clean by the ingestion of the mineral waters and by bathin'’ 
dietetic discipline is enforced, so auto-mtoxication ceases , physical therapy 
13 practiced which together with the radio-activity of the waters, promotes 
oxidation The control of the bulk of tbe food and the regular emptrifl? 
of the alimentary canal enables the weak and overstretched muscles of the 
«tomach and bowel to renew tbeir tone JIa'»sage for the feeble and for 
those in pam, passne movements, regulated either by masseurs or by 
tbe ingenious mechanical appliances of Lander , active movements, m the 
recumbent posture for the weak, walking carefully controlled distances 
on level surfaces, or — for the stronger — up mea'*ured slopes , and finally, 
gymnastic practice swimming tennis, golf and other outdoor «porfs,-" 
the«e means strengthen feeble cardiac and vascular muscles, tone the flabby 
voluntary muscles and promote the circulatory, digestive and menta 


processes . 

Under suitable treatment by baths, mineral waters, diet and physica 
exercises, metabolism is thus quickened, obesitv is reduced, deposits 
dimmish around thickened joints and in infiltrated muscles , pain, there- 
fore, IS alleviated, movement returns and wasted muscles recover 
eased kidneys ire rested and their work is lightened to their power to 
function properlv 

In eardioyascular diseases siuA treatment not only may arrest tne 
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tutcd by the private phjsician, then a home apa may be utilized in order 
to strengthen the patient for the long roUt,h jouruev, or the stormy sea 
vojage, or the rigors of the new climate and then the possibh more de 
sirable and efficacious foreign spa is ittempted Thus in seiere heart 
cases a modified Nauheim treatment may first be instituted bj the 
private physician , then a home spa mav be utilized m order to strengthen 
the patient for the long rough jounica or the stormy sea vo\age, or the 
rigors of the new climate, and then the possiblv more desirable and effi 
cacious foreign spa is attempted 

Chmate of Spa — As n^ards the climate raw damp cold regions 
would naturally be contra indicated in acute pulmonan conditions or in 
com alescence from pneumonia High altitudes while dry and rare and 
calm, afford greater aanations of temperature and are not desirable for 
the sleepless and mentallv distres td nor should thea he visited hv severe 
heart cases, artenosclerotics, apoplectics and those with a tendency to 
hemoptysis Then com ale^ccnts from icnte diseases also had better not 
bo sent to mountainous health r< orts For all these the sea level is better, 
for the sea climate is more equable 

The Spa Itself — The cbcmicil compo itiou of the water is not a 
matter of great moment Sforc important arc the bathing facilities the 
provision for physientherapy and the bousire, arrangements Unless good 
food and good accommodation arc insured the spa should be avoided 
For the slightly ill the social life of the spa is an important therapeutic 
factor But the most csscntiai point of all in the choico of a spa is a 
knowledge of the medical skill available \ spa where a local physician 
is pereonally known to the phisician wh^ sends the case should if possible, 
bo selected Just as a physician would not readily recommend his pitiont 
to a surgeon for whom he could not personally touch, so should he be 
chary of committing his case to the care of an unknown health re«ort 
ph\«ician Arrangements for the patient should he made before the 
yournev is commenced so that when the imalid arrives at the spa all 
unnecessary discomfort and delay ma\ be avoided With the patient a 
full account of his malady and its treatment should he sent Much must 
be left to the discretion of the local physician at tho health resort, but 
the family physician should know whatever is proposed for the treatment 
of the patient he sonds why it is propO!>ed and what it promises Home 
spas should alwavs be recommended whenever pissible The season at 
most spas is from May 1 till September 30 Many, however, especially 
those with thermal springs, arc winter resorts also 

TaPDT CoyVALlSCEXCE 

^ patient convalescing is in a state of physical and mental instability 
and has so little reserve strength that fatigumg youmeys must be avoided 
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obese and the gouty are catered for at Carlsbid aud JIanenbad, tbe 
8\philitic, at Aix la Chapellt , and so forth This specialization i3 of 
great value E\ erj facility which science has devi«ed for the treatment of 
the selected disease la provided at the spa The spa phisicnns hare a 
last experience of these special ailments and groit skill m their treatment, 
and the competition for health among the similarly sick at such spis is of 
considerable therapeutic \ahie Hence these spas often confer a more 
rapid, a greater, and a more permanent improicment than home treatment 
can attain 


American spas are not jet specialized as European spas At Glen 
Springs New York, particular care la given to cardiovascular disea'cs. 
The Nauheim spring is rich in calcium chlond, and its brine is five times 
more concentrated than that of Bad Nauheim Springs at Saratoga are 
numerous and so diverse in compoaition that the vv iters ire c^peciaili 
suited for the treatment of manj maladies, among uhich tress is laif 
upon digestive disorders, chronic rheumatism and sciatica The excellent 
work of Dr Charles G Anthonj in supersaturating the Nauheim batis 
with carbonic acid e,a3 makes than unequalcd At \ irgmia Hot Springs, 
the American Aixles Buns, special stiidv is given to metabolic di«eabi.a 
The hot baths and the genial climitc are grateful in mjositi^, ciatica, 
neuritis and rheumatoid conditions, and the radio-activitv of the watiM 
enhances their value At these springs there is an excellent installation 
of Lander apparatus and phvsical therapy is well organized ^Vlllte S«i 
phur Springs, one of the most luminous hcilth re orts m the world, has 
a splendid climate, and excellent buhinp facilities ^auke«ba Springs 
Wisconsin, is given up to the treatment of severe functional disorders 
of the nervous sj stem 

War has made European spas inaccesaihlo at present, and the residua 
hatred among the belligerents will long deprive the German and Austrian 
spas of much of their cosmopolitan chirm In the memtime the weal 
of balneologicil resources which the Uuited States po««cs5C3 is slowlj being 
realized bj Americans TJie authorities hive begun to conserve this 
wealth the patients to ippreciate it Foreign ipaa offer no therapenf*® 
facilities which cannot be eqnalh obtained, both more easily and more 


comfortablj, by Americana at home 

Unless the patient’s phvsical state warnnts the strim of a journe^ 
the suggestion of a spa should not he made Hav in^, determined that a sp® 
IS desirable, the phjsician considers the accesaibilitv of the spa, its clinuit^i 
its elevation above sea level, the accomniod ition it provide , the natureo 
the waters, the bathing, maasaging, and other therapeutic facilities, an 
above all the quality of the medical care available These considerations 
determine his choice In weakly patients a preliminarj course of trea 
ment maj be necessary at home before any joiimej is attempted Thus, 
in severe heart cases, a modified Nauheim treatment maj fir^t be lU®*' 
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Cardiac Diseases — With cardiac 0*1568 careful consideration is im 
perative Wfoie a visit to a spa be attempted In severe valvular condi 
tions the patient is better at home long journeys and biilkj water treat 
ment are more liable to kill tbmto cure If spa treatment be contemplated 
in such cases a prclimui'ir> course of "Vauheim biths (see Chrome Myo 
cardial Insufficiency) should be gisen nt home The heart muscle should 
also be strengthened bj cardiac tonics such as stropbanthus or digitalis 
Even when the lalmlar disease or the msocardial change bo not severe 
the journey should not be rashl\ undertaken and it is desirible to travel 
by short stages 

A beginning should be made with rest after the joumej Then Nan 
beim baths of short duration and about bod\ temperature should be giien 
Cradually the baths may be cooled and lengthened Then the carbonic 
acid gas ma\ be added to them tinallv the Schott everci es maj be at 
tempted Later the Oertl treatment regulated walking and the climb- 
ing of slopes be practiced when the heart has been strengthened 
enough to allow of its u«e 

The hearts most benefited b> spa treatment are the weak fat flabbv 
hearts of oienndulgcnco in even thing eveept evcrcise * The dietetic and 
hygienic regime and the graduated work often act as a charm m such 
cases If the heart is weak gridiiatid eserems are verj cautiouslj in 
itiated Passne moicment alone is drst attempted, next active move- 
ments, then resistance moiements and bnalh the Oertl exercises. In 
the dilated fatti heart of anemia the cause of the anemia should be the 
chief object of treatment The guiding principle should be ‘to hasten 
slowl} Excessive work maj damage a dilati^ heart so as to require 
months of treatment to remedv the indiscretion 'Verv little good comes 
from the ingestion of water and positive barm maj accrue if the water 
be aerated 

Renal and Bladder Diseases — tsmeo the work of von Noorden and 
bis sebool the popularitj of balneological treatment in kidney diseases 
bas rapidly waned It is now generally admitted that to fatigue the kid 
nejs bj imposing upon their already feeble energies the labor of excreting 
large quantities of fluid is a ennr e of very doubtful tlierapeutic 
wisdom 

The cause of graiel lies in dietetic errors No treatment should bo 
instituted before the precise chemical composition of the unnarv deposit 
13 determined Then rational dietetic measures are the best means to 
combat the tendency To render the urine alkaline bj ingestion of 
alkaline waters iii bulk is to precipitate the urinary phosphates and to 
add a phospbatic laier to the calcareous nucleus already present The 

The pci indication f r Naub m t eatment IS thron c myocardial insuffieicn y 
of the fi et a d second degree t ahonld nev r b emplored In the third stage (see 
Chronic hlyocard al 1 sufRcie y) — Eonw 
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All spi3 wlneli pMctiee lieroic methods are emphatically contraindicated 
No “flushing’ treatment to cdiaust the heart and to fatigue tlieiidDm 
should be considered A change of air alone ma\ be all that is nece«8iry 
If a spa be selected it should be one in which the treatment is gentle and 
not fatiguing — i mild, near, warm, ‘ihcltered spa, at a low altitude If 
the patient is markedly anemic a spa with iron waters or with iron and 
salt waters should be chosen 


SPECIAL BALNEOLOGY 

Diseases of ^he Blood — Anemta — It is essential, first, to consider 
whether the patient bo suffering from pnmiry or sccondarv anemia la 
the primary anemia of adolescents constipation is so often a causatne fac- 
tor that good results ate frecjucntly obtained b\ the use of the nnld 
apenent waters of anv of the siline or thcnml springs Such waUra 
alone may effect a cure lint before, during, and after tlic spa treatment 
pharmaceutical preparations of iron mi> be exhibited If a 
and iron spring be aiailablc the treatment may be begun there and then 
finished at another spring conimuwg more iron Often climatic change 
alone suffices to effect a cure, and no chiiige is more generally u cm 
than that which is obtaimble by a sea \otago In tho anemia uhich fo’ 
lows repeated losses of blood from hcmorrlioids, the mildly purgatire 
springs, which tend to reduce port'll congestion, are indicated In we 
anemia due to chrome renal conditions, greit care is neeessan the ow 
ea«ed kidneys arc already oatrstniiicd, the demand made upon them by the 
ingestion of a great \olumo of fluid may complete their undoing In the 
anemia of incipient tuberculosis, especially tint complicitcd b> hemoptTS'Si 
a warm, sheltered, low altitude spa is desirable In the anemia of svphi is, 
sulphur springs, such as Aix la Chapcllc, are recommended In all finennss 
it is essential, first, to rttognizc the underlying ciiisc and then to choose 
the spa suited to the treatment of the primary disc iso 

Diseases of the Respiratory Organs — The mim respiratory distascs 
seeking balneological tre-itment aro chronic bronchitis and emphveemai 
asthma, and tuberculosis Persistent tracts of exudate after pneunioai 
aro also often subjected to spa treatment The cs'scncc of the tnatnien, 
so far as the respiratory tract is conccnied, is to improae the climatic con 
ditions Bronchitis and emphxsema arise from many causes re«pira 
renal, cardiac, vascular, etc The cardiac and a ascular, and per 
renal case, may be benefited by appropriate waters The alight 
torant action of tho alkaline and saline waters may also dircctlv he p 
relief of the morbid proce&s m the lun^ Tor the tuberculous patien 
rest feeding, sun and liglit, and fresh air baths are nectosary 
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flnsbm^ of the urinarj sjstcm with waters coutaiiimg small amounts of 
cafcnim carbonate and phosphate — the go-called earthy iters — is in itself 
harnile'<s and of little efhcacj Dqaall^ good results fould be obtained 
bj drinhinj, qiniititica of tvarm 'wntcr on in empt} Rtoroaeh at tome 
As the cause ot caleuhia lomiation is usually discise of the bladder wall, 
local medicinal treatment of proion \aliie mint not be neglected for tie 
more omaincntai hut less useful bath treatment 


Bheumatism — ^No one would think of moving a cise of acute rbciimi 
tism to inj spa, howe'er pruscuorthy In the prolonged convalesceU'^ 
which follows sometimes, in cases which persiatontlv relapse slirfitlv, 
which Continue to In'c tender, painful joints, which show slight vahailir 
or myocardial changes, or which arc pronouncodh incmic, a cbm:?? to a 
spa often works woiidirs When joint changes arc the main unpcdimcnt 
to boilth, "hen thickening and effusion persist, i spa should be cbosen with 
'ilkahm or sulphuntcd saline waters, i hot «pa, a spa m which Zander 
i xercisca, misisice, and good, bathing facilities are obtainable, so that 
nbiorptiou of the morbid products mij lx: hastened When cirduc troubk 
18 the residue, then Glen Springs, Clifton, Sarito„i or some other 'pb 
"hero cardne troubles are oiptciilU trciud, should be selected Ibo 
iiicinio oaios should be sent to an iron silino spring The climate of tlio 


spx selected should be equable, warm, and drj 

Alimentary Disorders —It is among tbc indiscreet of habit the people 
who work too much and eit too little, and those who eat too much ard 
work too little, tbit the Ixncfits of spi treatment ire most prouounccQ 
lu the dyspeptic, tho gout\, tho “luerv,” the spas find their most griteW 
pitienta The nijriad of minor ailments of alinientarj origin, and of 
importance lu direct proportion to the uoiirotit and to the financial dup * 
tion of the patient, yield to the dietetic regulation of the spa Ihe purga 
tiyn waters clear the ch mnels of life from iccumnl itions of ngta Goc 


stipation IS not permitted the jwrtil circulation is stimulated to attm '' 
hepatic congestion disippeirs, and pilci and pehic disorders are mitig" ^ 
or ham hed The goiitj concretions arc di'^sohed, the sjsttm la 
clem contnbutory dietetic errors arc rectified, and the high spe>.i 


gravity of the urate loaded urine is Jonircd 

Much work rtqiiires let to be done before "e cm have a *^at fa'’ on 
rational basis for the treatment of tlie Ic ser ailments Experience an 
experiment giiido us to ««nd pitients with atonic clispepsia to ‘onrew m 
h'pertomo yvaters to send “icid dyspeptics to thu mildly alkaliWB s' me 
spring®, and to send the ohcsie and the goutj to the souici-s of strong 
waters, sulIi as CarKbad md Ifmcnbid kfter treatment 
catharsis, prolonged rest and judicious feeding are necessar' f 
cannot he obtained then less heroic measures should he used 

After all spa treatment a rest in a bracing climate for stiera wee 
is stronglj to be advocated before recommencing the routine of life 
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PRACTICAL APPPLICATION OF COMBINED METHODS OF 
PHYSIOTDERAPr 

H^rPY Eaton Stewakt 

DISEASES AND INJURIES OF THE NEUBOMUSOULAR SYSTEM 

CENTrAt Motop Keibov Lesions 

Birtb Hemiplegia, in Children — Birth injuries resulting in spastic 
paraljsis and retarded mental dciclopmont arc treated heat by prolonged 
and persistent recducational gymnastics and massage Simple arm and 
foot placing coupled Tilth controlled motements aimed at placing the 
finger upon the correctlv colored or numbered squares, aro often used 
ETerews of balance and slow bilateial coordination are very rtluable 
Progress then to 7trj simple gime^ within the mentd and physical power 
of the child to grasp and perform with reasonable accuracy Eadiant 
h^ht for ten minutes coupled with effleurOoe and gentle muscle kneading 
aids in keeping up the nutrition of (ho affected parts Accurate placing 
and controlled pressure with knife and fork are useful m preparing the 
child to ser>e himself at the tihle 

Hemiplegia Following Cerebral Hemorrhage — From ten rKjs to two 
weeks after the lesion has occTured or after there is rea on to believe all 
bleeding has stopped the use of through and through diathermv hv the 
interpanetil route using 500 milhamperes of current of absolute steadi 
ness will greatly aid in hastening the alisorption of the clot Take fi\e 
minutes slowly to iiicrca«o to manmum mrintiin this for twenty minutes 
and use three minutes in reducing it slowly to zero On the affected part, 
use effleurage on the flexors petrissage and effleurage on the ettensors 
High frequeiicv surface applications, or diathermy from hand to shoulder 
and foot to hip will aid m relaxing the spasticity Reeducational ever 
Cl es with slowlj and carefully coordinated and controlled movemebts 
should be employed from the third wede Some \erj good results have 
been obtained with men at St Hhzaheth s Hospital at Washington and 
other places h^ introducing games such as indoor baseball and volley 
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HYDBOTHERAPY ARD BAINEOLOGY 
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mth slight effort, a rather -wide range of motion on polished or smooth 
i\ooden urfact (sec E-^eixises with Camatt) 

lAS&nE Exeicises 

Normal mo^etnents of cneli miin joint of the affected part should be 
carcfnlU earned out Extreme tiution -should be used not to overextend 
muscles or muscle groups already it a phvsiologicil disadyantaj^e and 



lio 1 — Passive Exttxsiov or ^nooLOEe Joixr 


tending to be stretched bv their less affeitcd phvsiological opponents as 
18 often the cise \Mtli the Tibialis onticus Those groups tending toward 
contracture should It stretcbid sixeral times to their phjsiolOoical limit 
The plant ir and calf muscli groups usually require this care 

Exeecises with Cvruiaoe 


4rw 

Patient on chair affected side toward the table 

1 Abduction and adduction of srm 

2 Flexion and extension of elbow 

3 Abduction and adduction of the arm with movement arrested at 
different points and starting a^iin 

4 '^mall circles to the left and to the right by combined movements 
of elbow and shoulder 

j Have the patient lean forward so as to bnng the arm in the «ame 
piano as the bodv using large sweeping movements from the shoulder 
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bill A surprising amount of motor ‘ictivitj is often regained and the 
patient completeh forgets liiin'5clf m his interest in the game The sinu 
soidal or firadic current mij be spaniiglj eraploied to obtain mu cubr 
contraction and encourage the patient to \olimtar\ muscular effort where 
active motion is impossible Assistive movements should be stres'cd, 
insisting upon the conscious motor effort on the part of the patient, even 
though his response to such effort is almost ml 

Cerebral Degeneration — Imputed bmn nutrition due to arterio- 
sclerosis maj at the beginning be retarded and to some extent improud 
Cerebral diathermy raav bo used bj apphing the electrodes to the fore 
head and occiput Gentle, long-continued cerebral galvanism throii h 
water resistance Ins al o been successful m treating these cases ilild, 
general mas'ia^o is a useful adjunct in improving general nutrition Cit^ 
fullv graded general exercise is valuable 

Encephalitis Lethargica — ^In the conv alcseent stage of this disea p 
recovery of function maj be hastened bj massage and exercise, empKmg 
general petrissage and effleurage General calisthenics and carefullv 
graded mild exercises ma> be used The spasticity of any muscle group 
13 treated by radiant light and high frequency 

Cord Lesions — Infantile Paralysis — After t)ic acute stage has pissed 
and nil tenderness has disappeared from the muscles, persistent and 
lone-continucd phv siotherapv is indicated A reasonable degree of success 
has been attained through treatment hv the separate use of several types 
of ph^ siotherapv, but it has been clearly demonstrated that the popcih 
combined use of different mea^M^e8 is much more satisfactory Badunt 
light and regional diathermv are use<l to warm and prepare the part fw 
massage and exercise The paraffin bath or whirlpool bath may be 'uo- 
btituted for radiant light Diathermy or high frequency are invaluabh 
aids m inducing the deep hyperemia which improves the nutrition of the 
mii'cles Massage should be confined largely to petrissage and be stimu 
lating m tvpe, but not too long continued Care must be taken to direct 
the effort to the muscle groups The thick, fattv, fibrous laver, which so 
often overlies the muscles, may receive the major portion of the effect o 
the massage, if superficially given Before voluntary motor responses 
are possible, the sinusoidal wave galvanic, or interrupted galvvnio cur 
rent may be used In mnsde groups supplied by partly regenen c 
neurons a fair response may be obtained by faradisra, but the early ins i 
tution of voluntary movement is especially desirable Muscular contras 
tion by means of carefully graded exercise is, as a rule, to be preferre 
to that obtained by electricity If the age of the child permits, his ac ive 
mental effort should accompany each passive movement, making it rea ' 
issistive m type These exercises should at first he performed, as a 
IS possible, in a plane at riglit angles to gravity A small block of wooo 
upon which the hand or foot is strapped, supported by cantors, will pernu , 
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RE&lSTnE E\E£CtSB3 


ll»l 

1 Flexion and cxttiision of hu^frs resisted finger to finger by the 
operator 



Fio 2 — IrOAHOH AW® StPINATlOtf &UCHIXE 


2 With glove the fingers of nhich m conntcnveip^liteil extension 
with hands prone, flexion with hand supine 

0 Finger flexion machine 
4 Finger treadmill 

ITnsf 

1 Flexion and extension abduction and addnction resisted by operator 

2 Wrist roller machine 
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6 H'^nd prone on cnmage, abdnction and adduction of the wn'f 

7 Hand with ulnar side on carriage, flexion and extension of imst 

Leg 

1 Patient supine, heel on carriage, abduction and adduction of the 
leg 

2 Patient on unaffected side, unaffected leg flexed, internal mal 
leolus on carriage, flexion and extension of knee 

3 Position same — flexion and extension of hip 

s 5 FrEE Exebci^es 

u 

Arm 

Patient laing supine on broad tabic or floor, exorcises bilateral to 
unproae coordination *^tarting position, hands to the aide 

1 Bring bauds on hips and return 

2 Raise forearms to \ertical and return 

3 Can^ arms to complete abduction and return 

4 Raise arms fore upward, carr% to above head and return 
6 Cam arms across bod^ and return 

6 Bring bands sliarpiv to shoulder and return 

7 Carr> arms to full abduetioo, bring hands to axilli by flesm" 
elbows, extend elbows and adduct nmis 

8 Supinate and pronate the forearm 

Leg 

Patient on unaffected side 

1 Flex and extend ankle 

2 Flex and extend knee 

3 Flex and extend hip 
Patient prone 

Abduction and adduction of leg with knee scmiflexed, mtatc hip 
inward and outward 


Bac\ and Hip Exlen'tors 


1 Patient sitting hands on hips incline trunk forward and rai^ 
to vertical Progression secured ba iiitroasing the degree of forws 
iDclmation of the trunk and by placing hands behind the neck or over 


head . 

2 Patient prone on table, feet strapped, raise backward and low 
Hands behind nock or extended over head increase the difficulty of t 


exercise 
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Ie sununanziiig the treatment of Infantile Paralysis the following 
points should be kept m mind Man> bpinal motor neurons not entirely 
destrojed mav be stimulated to function \cnr8 after the acute attack 
Work on injured tissue ot this t>pc is \ delicate task which should not 
be entrusted to the uiitnined The dan^^cr of overfatiguing these weak 
ened stnictures is constant Eterci e as nearl\ as pissible active in 
tjpe is better than electrically induemg contractions and both types 
should ne\er be combined at one treatment Two or three movements 
of each t\pc are sufficient at hrst, ind the increase in amount should be 
icn graduil indeed 


pEiupiiFPii. Nbi Lesions 

Muscle Nerve Testing — HeJctions of ucrit iiid muscle become greath 
altered in their response to electric il stimulttion when anv pathological 
condition is present Electncnl testme supplies us with most of our 
data for diagnosis m nersc conditions and is a most important process, 
giving informition that cannot be ^ained in ans other way The technic 
of nerve and mu*de testing should bt thcronghlv understood and con 
sidcrsblo practice is necessary bctorc one becomes profieient 

Iho faradio and internipted gaKanie currents in turn nro used in 
tc tin^ both the muscle and the n« r%e that supplies the museh The nor 
mal miiselc responds to faradism 1>% tetanus, ns the interruptions to this 
current are so continuous in chiracter that the musclt does not ha\o a 
chance to relax betweeu stimuli Wlicn the motor ncrecs are affected b\ 
disease or trauma they lose their normal re p>iise to faradic current in 
fact, undir certain conditions this current has no power to evoke any 
response whateaer The response to gah ante current howcaer is a twitch 
produced when the current is made or th< circuit is closed and a slighter 
twitch when the circuit is broken greatest at the cathode Such are the 
normal reactions of nerve and muscle to tliese <urrent« 

The changes in response to electrical stimulation which follow trauma 
by cutting cm hing or pinching or inflimmatorv processes of the motor 
peripheral nerve or its sheath are termed reaction of degeneration This 
reaction of degeneration or K D is charactenaed b> 

1 Lo s of faradic excitabilitv 

2 The following chaUj^cs m the respon es to interrupted galvanism 
a Respon e is sluggish and wavelike in character 

b Tlie motor point is lost 

c Ihe polaTit\ response is imerttd that is instead of the muscle 
twitch being greatest at the c^athode when the circuit is closed 
or made it is equalh gieat or greater at the anode chang 
iHj, the normal formula KCC > ACC to ECO = \CC or 
ACC > ECC 
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Elbow 

1 Promtiou and <?ijpin*»tion, flcMou nnd extension resisted by tie 
opontor 

2 Prointion and snpiontioD mncliine 

3 Flexion nnd extension of elbow with pnlle% weight machine 



Fie 3 — Resistite Exebcises fob Pevelopuext 01 Leo Sttop 


Shoulder 

1 Operator behind patient, resisting abdiictiou and adduction of tbe 

arm 

2 \niis raised forward, operitor resisting and carrying of anns 
sideward and forward 

Leff 

1 Operator grasps dorsum of the foot with one hand nnd heel witb 
the other and resists flexion and extension of the ankle 

2 Graap with one hand above the knee and the other around the oo , 
resist flexion and extension of the knee and hip 

3 With grasp of the ankle resist abduction and adduction of the 'P 
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In umnnrizin„ tht triitment of Infjntik Panl)8is the folloTOng 
points should be kept in mind Alan^ spinal motor neurons not entireh 
destroyed ma> be stimulated to function 'veirs after the acute attack 
Work on injured tissue of this tvpe is a delicate task which should not 
be entrusted to the untrained The dani^r of oierfatiguing these weak 
ened structures is constant Excrci e ns nearly as possible active in 
ti’pe IS better thin elcctnealh inducing contractions, and both ti^pes 
should neier be combined at one treatment Two or three movements 
of cacli t\pc are sufficient at hrst, and the increase m amount should be 
\er\ gridual indeed 

PEPipiirrAi. h«ErvE Lesions 

Muscle Nerve Testing — Reactions of none md muscle become greatlv 
altered m their response to el etneal stimulation when bbn pathological 
cenditiOD is pro eut Electrics! testing supplies us with mo's! of our 
dsta for diagnosis in iierte conditions and is a most important prnces 
tjiving information that cinnot be gamed m any other was The technic 
of nerve and muscle testing hould be tborouglilc understood and con 
siderable practice is necessary before one becomes proficient 

The faradio and interrupted gahanic currents m turn aro used m 
te ting both the muscle and flit noivo that supplies the muscle The nor 
mal muscle responds to faradisro bv tetanus, as the interruptions to this 
current are d continuous lo character that the muscle docs not have \ 
chance to relax between stimuli I\hon the motor nertes are affected b\ 
disease or trauma they lyse their normal response to faradte current in 
fact, under certain conditions this current has no power to evoke anv 
response whatever The response to gahanic current however is a twitch 
produced when the current is made or tlif circuit is dosed and a slighter 
twitch when the circuit is broken greatest at the cathode Such arc the 
normal reactions of nerve and muscle to these current* 

The changes in respm e to electrical stimulition which follow trauma 
bv cutting, crushing or pinching or infl immatorv processes of the motor 
peripheral nerve nr its sheath are termed reictnn of degeneration This 
reaction of degeneration or R D is charactenzed hv 

1 Loss of faradic excitability 

2 The following dnnges in the respou ea to interrupted galvanism 
a Ptsponsc is sluggish and wivelike in character 

b The motor point is lost 

c The polaritv response is inverted that is instead of the muscle 
twitch leiug greatest at the cathode, when the circuit is ebsed 
or made it is eiinally gieat or greater at the anode chang 
lug the normal formula L.CC > VCC to KCC = ACC or 
ACC > IvCC 



478 COJIBINED iMETIIODS OF PHI SIOTHERAPl 


Tlic«e clnnges begin in a mn«cle, the none siipph of ivliich is inter 
fered with from eight di^s to three ^veekg after the injiirj or disease bs 
occurred, and become progressnth greater m dtgrec. In the norma! 
muscle the chroin^ie or contmction time is ser% brief and the muscle 
will respond to a stimnhtion of l/-»400 of a «ecoiid at 100 volts Pfo'to- 
sivelv longer and greater stimuli are required if degeneration progrt«se«, 
until, with one ln«tiUj, 1/200 of i ecoiid, it imv not be possibk to obtain 
a contraction The reaction of degeneration is a sign of marked value to 
us in that It mav indicile the Jocatioii of the lesion, and stage of its 



FiG 4 — Measirj>q the STBE'vrni or THE MosetEs CovERTiNG Elboiv ExTEXSIO^ is 
A PoBEiru Imputation Case. 


development R D is never present in n central motor neuron lesion 
Wlieii there has been a contusion or cutliiig injure to some, but not a 
of the fiber«, or tliev have been subjected to n mild amonnt of 
a condition knowai as partial rciction of degeneration mav occur 
condition is characterized be weakened re ponses to faradi m a **0 
response to galvanism a dulling of the motor point and a diniiniitiou i 
the normal difforeneiA of polir re pon«!e In the stage of rcgeiuntion, 
vohintarv motion often precedes the rttum of firadic cxcitabihtv ^ 
gradual change tn normal tales place during a period of months 
surgical indications for iiene suture neuroma or den t cicatricial escisi ^ 
or freeing a nerve caught in eallns m««t be followed if phjsiothcrap^ ' 
to be effective m shortening the disabilitj time 
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Apparatus and Technic — The miiSLJf sliouM fir^t bo tested with 
faradism, using a largo indifferent and a small active electrode, care being 
taken not to use an amount of current whicli will ‘ splash through to 
neighboring unaffected muscles The corrtopondtug muscles on the nor 
mal lirab or on the operator ma> be used for control The test with in 
temipted galvanism la most sjtistaitorv when done bv means of the 
muscle testing condenser This is a modihcition of the Lewis Jones 
apparatus consisting of a senes of galvanic condensers, of ascending 
microfarad capacity ecjuipped with an interrupter on the machine The 
current is delivered it a strength ot about 100 volts which is sufRcient 
to overcome the resistance of the properlv moistened skin A scale var^ 
mg from 01 to 2 microfarads is available on this michme 

Some preliminary warming of the part is desirable before testing 
Radiant light and heat or tbo whirlpool or parafiin hath maj be used 
for this purpose Diathermv, while aiding distinctlv m the nutrition 
of the part and the regeneration of the nerve and muscle, will quite badly 
mask the results of muscle testing hence it should be used after and 
not before aucli tests arc to be msde Uub the use of the condenser, 
the normal side also ii taken as a control fbe active, testing electrode 
should bo not over one-half inch m dnmeter and for the interossei and 
finer muscles must bo even smaller It is attached to the negative pole 
and applied as nearly as possible to tbe motor point One condenser 
after another is turned on and the point noted at which a good response 
in musvle or tendon is elicited \ convenient chart for recording results 
of the test, as used by Captain A B Hirsh at Walter Reed Hospital 
is appended Occasionallv in large ma!>!><M of sear tissue the motor point 
raaj be displaced, but it is easilv located with the condenser It was found 
at Walter Reed Hospital that tbe test made with the condenser checked 
up well with conditions found at operation lilusclcs which respond some- 
what to faradism will usually recover withva six weeks but a guarded 
prognosis should be made in TCp,anl to ultimitc recovery 


Fabvdic Gu-tamo 
LP LP 

Unscnlocataneons 
Peroneus Longus 

Uoscles Extending Tarsns and Flexing Digits 


Tibialis Poaticus 

Gastrocnemius inner head 
Gastrocnemius outer head 
Tibialis posticus 
Plexor longus hallucis 
Flexor longus digitorum 
Flexor brevis digitorum 
Interossei 


Ward 
Tested by 
Recorded by 
Diagnosis 
Department No 
Remarks 


Date 
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FaT^MO OitTiMO 

ir IK 


Muscles Acting oa Homeros 
SuperascapulaT 
Su^pra pinatus 
Infra^piuatua 

itu culocutontous 

CiTtumflex 
DUtoid 
Texts mmot 

Muscles Acting on roxestm 
'^^u5Cufo< utnxieoua 
Biceps 

ilubcolospiral 

SupinatOT longua 
Triceps 

Muscles Censuig Ptonstioa 

Median 

Pronotor teres 
I ronatot quidraxus 
Muscles Causing Flexion 
^Icdian 

i lexoT carpi tadialis 
Palmaru longus 
Flexor subhmis difcitorum 
Flexor lougus pollicia 
Abductor polhois 
Ulnar 

Flexor carpi ulnaris 
Flexor piofundus digitorum 
ITypothenar croup 
Flexor btens pollicis (median) 
Adductor polhcia 


Mttfcles Causuig Eztess/oa 
Musculospinal 

I stensor carpi radialia lo*! or 
Extensor carpi radialis brcricr 
Extensor os9i« mehcarpi puUwia 
Extensor longux pollieis 
Fxtensor comraunis tliRiti'xuin 
1 xtensor carpi ulnarw 
Muscles Acting Between Fingers 
Linar 

IlltOTO SCI 

(2 Outer 3fedian) 

MdscW Acting on Femur 

Obturator 

Adductor longus 
Adductor magnus (sciatu) 
Crocjljs 

Superior Gluteal 

Tensor Toginx! femotis 
Muscles Acting os Tibtt 
Anterior Crural 
Vastus internus 
Vastus extemua 
Sciatic 
Biceps 

Scmitendinosus 
SemimmbTano us 

Muscles Fleang Tarsus and 
Extending Digits 

\nterior Tibial 
Tibiahj auticu* 

Extensor longiis digitorum 
FstPD®or ptopnus hailucia 


Electrical Dtagnosia at Operation — Craua nnil lugiiam usfd electrics 
testing during operations at the Oapu May nnd Fox Hills Annv Hospit® ^ 
to identify md dittrminc the condition of exposed nenes Tin- 
was ptcled up on i onned gla'w rod ‘tod tested tilth only sufficient stren^ 
to produce a miinmum mii cle contraction Tests were made 
below tht lesion Information of gnat surgical importioce maj be 
tamed in tins manner 

Treattnent of Peripheral Nerve Injuries — Great care znii t 
(jsed not to overstimulate regenerating nervis Our efforts shoul 



XETJROMUSCUI IR SISTEAI 481 

directed to mamtoinin^ as far as possible tbe nutrition aud tone of 
muscles wboeo none supph Las been mtirfereJ nitli Pidniit light 
and beat and gentle massage arc useful m this rcspiet Treatment bv 
means of dntbermj which as bftoie tated, interferes with muscle test 
ing IS a most \ iluible part ot the n^imt It is now believed that a 
good deal of the atrophe whieh ensms in muscles whose iiene supph 
IS subnormal is due not to inaetiMtv but to oierictiiitj caused by a 
fibrillation of the indiiidual mnsele fibers In seicril cases of severe 
peripheral neuritis due to boribtn this fibrillttion wis coarse enoUf,U to 
be seen The effect of the bigli frc<iutnc) currents, particularly the 
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d \rsoaval m ptoducinc edatnu and arve tui^ fibrillation is tnarked 
It IS perhaps as much through this effect as that of lo il vasodilatation 
thit diathermy lias proved so useful in these londitions The electrical 
stimulation of contraction has often bceu overdone and a cartfullv gradid 
tcelmie such as that used bv Sampson and described in the eetion on 
bmusoidsl Currents is all that should lie used Overstimulation will 
defeat the aim of carlv regeneration and delav recovery 

Passive motion shmld be maintained in all the joints moved bv the 
affected muscles and protective braces art es ential to prevent contrac 
tures Progress to assi tnc and active evcrcises ns returning enervation 
permits Carcfuilv prc>-cnbcd occupational therspv should be used com 
cident with physiotherapy as soon as some active motion and strenmh are 
secured ” 
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Fasaoic Gah t\ic 

LP L R 


Mascles Acting on Hnmenu 
Superascapular 
Suspraspinatus 
Infraspinatus 

JIusculoeutaneous 

Circumfle'c 
Deltoid 
Teres minor 

Moscles Acting on Forearm 
Musculocutaneous 
Biceps 

Slusculospiral 

Supinator longus 
Triceps 

Muscles Oansing Prenation 
Median 

Pronator teres 
Pronator quadratus 
Muscles Oatuing Flexion 
Median 

I lexer carpi radialis 
Palmans longus 
Flexor subhmis digitorum 
Flexor longus pollicis 
Abductor polhcis 
Ulnar 

Flexor carpi ulnaria 
Flexor profundus digitorum 
Hypotlienar group 
Flexor brevis pollicis (median) 
Adductor pollicis 


Mttscles Causing Extension 
Musculospinal 

Extensor carpi radialis Ion lor 
Extensor carpi radialis brerior 
Extensor ossis metacarpi pillicis 
Extensor longus pollicis 
Extensor communis digitorum 
Extensor carpi tilnaris 
Muscles Acting Between Finders 
Ulnar 

Iiiterossci 

(2 Outer Median) 

Muscles Acting on Femur 

Obturator 

Adductor longus 
Adductor magnus (sciatic) 
Gracilis 

Superior Gluteal 

Tenoor vagina femoris 
Muscles Acting on Tibia 
Anterior Crural 
Vastus internus 
Vastus extemus 
Scntie 
Biceps 

Semitcndmosus 

Semimembranosus 

Muscles Flexing Tarsus and 
Eztendmg Digits 

Anterior Tibial 

Tibialis anticus 
Extensor longus digitorum 
Extensor proprius iallucis 


Electrical Diagnosis at Operation — 01311=1 and Ingham u fd electrics 
testing during operations at the Cape Max and Fox Hills Army Hospita 
to identifx and determine the condition of exposed nerves The 
was picked up on a curved glass rod and tested with onlv sufficient 
to produce a minimum muscle contraction Tests \sere made 
below the lesion Information of great surgical importance mav c® 
tamed in this manner 

Treatment of Peripheral Nerve Injuries — Great circ must ^ 
cised not to overstimulate regenerating nerves Our efforts shou 
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hoiiM be placed along the affected side of the lowir ccmcal vertebrse, 
the other ma> be a cuff abo\e the elbow or the autocondensation handle 
held in the hand depending npon whether or not the pain radiates below 
the elbow The electrode for Morton wa%e is applied along the upper 
border of the trapezius musdes to include the exit of the circumflex nerve. 
Static brii h and «parhs niav be used freely over the entire painful area 
Sciatic Neuritis — The tcchnic of the electrode application for loniza 
tioii or positive galvanism is described under ionization The radiant 
li^ht should be applied from the sacrum to below the knee A long narrow 
electrode extending from the sciatic notch to the popliteal space is used 
for the Morton wave ipphcition while sparks are spplied throughout 
the origin and course ot the sciatic nerve There is a steady progression 
in the vigor of the treatment from the subacute through the chronic stage 
Chronic cws are often lemporarilv rendered acute after which ihev 
clear up more readilv and the piticnt should be so informed 

Neurasthenia — The number oi diagnoses of pure neurasthciiu is dt 
creising Some organic basis for the symptom-complex termed “nciiras 
thenia is now uauallv found and yet whatever the cau«e there arc 
certain tonic treatments of a phvsical tvpc which will m most cases hasten 
recover! Those cases associated with low blood pressure ari} treated bv 
static charge spinal vibr ition mcrcasinglv vigorous massage and general 
exercises There has been described a splanchnic type in which due to 
poor vasomotor tone of the spUnchnw veins the systoho blood pressure 
18 higher in a horizontal than in a sitting or standing position These 
eases seem to bo louefited by the tvpc of treatment just given and an 
improvement in their general condition is coincident with a return to 
normal in the blood pressure variations in the different positions of the 
boilv 

In cases complicated bv aneniia and sluggish intestinal action, general 
progressive body raving with the ultraviolet li^ht and special abdominal 
massage and exercises with Morton wave current over the liver are 
indic ited 

The tonic type of hvdiotherapv especially short cabinet bath followed 
by Scotch douche with increasing variation of hot and cold is very useful 

It is justitiable to employ the psvchical effect of the electrical modali 
ties, when carefully chosen as well as for definite physical effect 

Toxic Myositis — In the acute stage relief is obtained bv prolonged 
local heat, radiant light of high candle-power or superheated dry air 
followed by direct diatliermy or surface high frequency static efiluve or 
mild static sparks and Morton wave with massage consisting of petrissage 
and gentle deep kneading 

In Ihi chronic stagi diathermy dioulil bt pushed to tolerance I-ong 
heavy sparks and Morton wive or the long stroke motor vibrator should 
folhw dnthermy A surging sinusoidal current may be to some extent 



482 COMBINED METHODS OF PHi SIOTHER -VBY 

Neuroma — The \varm 'nhirlpool or paraffin hath, diathennv, snd 
occasionally, positive galvanism, are useful in allajing pam The cure 
of it IS distinctly a surgical problem 

Neuralgia — Prolonged intense radiant light and heat, diathermy 
localized over the affected nerve and static effluve will often relieve thu 
condition All treatments should be long continued and gentle in tvpe 
Volkmanns Contracture ^ — Good results were obtained in many ol 
our army cases by the persistent use of physiotherapy Radiant Jijrfit 
and heat or the vvhirlpool batli, as Lot ns could be borne, were used for 
about tm minutes followed by aoiie or through and through diathermy 
i he massage should consist of effleurapO, li^ht Ineadiug and passive Inol^ 
nionts The fingers should bo straightened with the wrist fleted and hell 
in this position while the attempt is made to extend the wrist 

Acute Neuritis — In cither the toxu. or trumiatic tv pc of acute neuritis, 
a good general technic is as follows Kadiant light and heat, 1,500 candl^ 
power for twenty minutes Direct or zone diathermy 1,000 to 1500 
milharaperea for twenty minutes followed by ten minutes of static effluve 
If tender points are found, the diathcrmv and static brush diotild 
localized as nearly as possible over them Special care should be tahen 
in going over the spinal nerve roots which supply the affected area to 
elicit tenderness 

Snovr u«es static Jforton wave, starting with a short, easily tolerated 
spark gap which is widened as further tolerance is dereloped Id wy 
hands this procedure has occasionally been very successful but often 
has increased the seventy of tlic pain 

Another technic, employing ionization with sodium salicylate, bos bcea 
described m the section on that modality 

Frank B Granger, of Boston, bis attained good rciulfs witli a (mm 
bination of prolonged ionization or positive galvanism, together with vibn 
tion to numbness of the affected spinal nerve roots In this teehme t ® 
solid rubber ball vibrvtode is applied to the intervcrtehral spaces on ^ 
affected side, at least one minute over each nervo root If too s o 
a vibration is given, the tendency is to stimulate instead of to num ® 
pain 

Static sparks may be used to relax associated mu*>ele spasm but a 
more valuable in chrome neuritis . , 

Chronic Neimitis — Prelimmarv beat and diathermy should be o 
lowed by static Morton wave and «parks, after which slow deep effl^vagv 
along the nerve trunk for severil minutes should he given. 
sinusoidal current may be used freely to relieve the spasticity of neig 
ing muscles Ionization and positive galvanism are not as efficit® i 
chrome as in acute neuritis , t , 

Brachial Neuritis — ^Kadiant light and beat should be applied to 
nerve roots os well as to the shoulder and arm One diathermy electro 
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DISEASES AND INJURIES OF THE BONES AND JOINTS 

Fractures — The treatment ot fnctiires Ins hirea nicnfioned as one of 
the exceptional conditions, m which the nsuil urgioal pioccdnres ire 
modified 'when plij 8iotherap\ is applied This is in rcfircna to the 
retention of fixation apparatus Tin be t results arc ohtamed when open 
fixition or bivalved cists, A\hich mav be cirly removed niJ replaced ire 
used There is alwavs tnumr to tht iurroTindin„ soft pirts to which the 
application of phvsiofhcrapv hi>,lih dtsiraWc whih thr eofitinued 
TOohilizition of swTToniiding jmwts vs aw esentiil feitwre of go il fric 
ture work Ilie actnil healm., turn it the fn^enti them elves iniv I'e 
reduced fiilh one-third In ci is of delived miinu la ting mam months, 
callus Ins been, for the hrst tune thrown out after the uso of phvsio 
tberapj Complieations such is n termvtiitii may iwnllv be effectivch 
Inated Far better re&iilti follow a n^iino of preiipiritive phvsio- 
therapv after extensive injurv to soft tusue whcic an open operation 
18 nece sitited John f JIoRlicad of New Fork eniplanzts tht ust of 
massage the day following reduction and pnsne motion instituted is oon 
as possible after the third day 

Simple Fractures — Kodiant li^hl lud heit is an iid to nutrition ind 
to tlie relief of pun and miv be stirted immcdiatelv witli gentle 
efteun^i Ihcst two m< istins hvre View cxlrcmelv iisiful where pun 
and nuisfle spvsm rendertd Tcdu< hon difficult \tn sliort tatic sparks 
and effluvo may bo emphved for the same purpo e As oon is all ten 
denev to capillary coring hvi ciand a tliroUp.h and through scditivc 
diathermy technic should be used This consists in givin^ ibout 500 
milliatnpcrea for fortv minutes dailv 7onc diathcnnv thiJUc.h i ti_htlv 
fitting and undivided east miv induce incrcaidl '.wolhUj^ and svinptoms 
of pressure It mav be used abo\c and below a splint or loose east but 
the direct method is to be prclerred where possible Stitic effline is 
Useful in relieving both pun and swfllin^ With the fr igmonti firmlv 
supported gentle pamve motion, of the yaints ilxjve and helow tho frac 
ture ahould bo started earlv md continued until active motion is possible 
\s soon as callus union is obtiined mire vjgvroiii ■mi «agc including 
deep pctrissige and friction ‘hould ho nsed kctivo motion is one of tlic 
most valuable nu nuns and muit he started it tho earliest possible mo 
mciit Distil jimts should he activelv exercised from the (art Colonel 
Dean m hii work with the Bnti h Armv demoustnted the gnit viluc 
of active exerci c %onld joint adhc ions form the u e of the piticnts 
boclv wiight mav often be emploved to stretch them iii«teid of depending 
upon the mimnl pissivc cxerciie Tht breiking up of adhesions bv vio 
lent passive motion under an anesthetic is almost never nccessirv or 
advisable 
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substituted for statu. SiTssnge includes tipoteraont, deep fnctinn and 
kncidiiig the object «if thes^, procedures bcin^ to relax the muscle spasm 
and nicclniucalB rciiKi\o tlic nccumulnted toxins Fffort is made to in 
stitutc 1 incrin<icd ictue li>pLremii aiul then force the excess 

circiihtion out of tlit muscle*?, bnnfjing about a complete change of ciruila 
tion and depleting the toxins ind detritus 

Tranmatic Acute Myositis — injuries irc tijufied b\ the «raash 
mg innselo hruisos rcccned by foothill pliiers ind the nmirkable effi 
cieiici of cirh mid ptiaisknt physiotbenpv has been demonstrated in 
a icr\ large luimhcr of cases 

Ihe iienlmcnt of miM tiijuriet witliniit niuth feirnij, of iniisdofibir?, 
should ho begun "it oiiec or Mitlim a ftw lionr* Fifteen hundred cindlc- 
power ridniit lioht, pirifRn bitli, stemii towels, supcrheitcd dr\ air or 
hot ^^atc^ inn\ ho U'aed for extern il beat, mentioned in order of prefer 
enecs Direct tlirougia 'inel through dntlicnni, 1,')00 to 2,000 railh 
'imperes for lafteeu immiUs, should bo followed be ilorton wa\e tatic 
'ip'irka oi gCiitlo slow, sum oidil contr'ictioiis of the involrcd mu'cles 
It IS of the gre itC't iiupoilmice ta> rcnienc the rxudutt. from the musdts 
Ixfoio it Ins h id iii opjiortunity to or,.miize 

Trcitmciit of soiere bnitses wliich arc assoented with tears of the 
niu^clo fill 18 bhould b» postponed n few hours, until ill capillary bleed 
mg Ins cf ibed llic ^lorton wivc or spirks should be given verv genth, 
it at all on the hrst dav ilns i^e should be directed the tirst tlav 
toward tloarmg out the Ivmpliatics proximal to (ho lesion and not over 
the torn mu'clc fibers The second and third treatments should K quite 
\ igorous 111 regard to these measures 

Torn Muscle Insertions — Tliist injuries follow sudden violent ever 
tions, such as those used b> the sprinter The muscles must be completed 
relaxed m extension beforo the applicatmu of phvsiothcripv hxterm 
heat, direct or modihed diathcmn, b\ the combined ii^e of autoconden'*''" 
tioii cushion and suriaco iionTncuum electrode may be applied Static 
efilnve is v alaiable in relieving pain and geutiv depleting the ti sue »>'■ ^ 
No other tvpe oi static or eontrvetile current of nuv kind should 
until the muscle attachment is again secure Gentle, loiig-eontmiied effluve 
will relax spasm, alleviate pam and remove lyonphatic stasis 

Tenosynovitis — This condition is most coinmoiilv found m ^ 

Achillea’ tendon hut sonvetimcs dsewhero Acute cases requite abso u f 
rest and superficial heat, of the kinds mentioned Powerful radiant ig* 
or paraffin hath are best, oi static cfflnve and tiny sparks, foUowc ' 
finger tap effltiingc m i> be used In chronic case*?, the local heat s ou 
bo intensified and longer spaiks or vibration mav he aaatd to free adhesions 
between tendon and sheath and to break up and absorb anv orein>2‘ 
e xnd ate that mav be present Further massage consists of frictions a 
effluve 
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DISEASES AND INJURIES OP THE BONES AND JOINTS 

Fractures — Tho trcitment • t ti lohires In'* be* n nicntionctl ns one of 
the excrptioml eonditiom in whuh the iisinl stiTpicil procedures arc 
modihed when phj8iothcnii> applied Tins is in nfercnce to the 
retention of fixation, apparatus Ihc Kst results tre obtained when open 
fixation or bnalvcd casts which ma> In. etilv removed and replaced arc 
used Jhere is alwajs trauma ti tht sunouiidiuS soft parts to vrhich the 
application of phvsiotheripv is hi^hlv d< irsblo wlnli the continued 
mobilization of surroiindint? joints is in cs eutnl icitiire of pond frie 
tiire work The actual healiii^ tunc (t tlu tiapiiients themselves raiv he 
reduced fiilh one-third In cist iit di laved union lastinp in inv months, 
callus has been for the first tune thrown out after the use of phvsio- 
therapv Complications such is i tc jinvelitis mat usuillj bt clfcctivelv 
treated Fnr better results follow a itcimt ot prcvprnitivc phjsio 
therapj, after extensive injurv t < ft ti sues wlwrc on open operation 
is necessitated John J Monbevd ot\ew'\ork emphasizes tho uso of 
massage tho dav follow ing reduction and passive motion id titutod os soon 
as possible after tho third day 

Simpie Fractures — Padnnt Ivhl and heat is in aid to nutrition and 
to thr nhef of pain and mw he stirted umnedioteh vvitli e,intle 
efflciirage These two meinircs have Ikhu extrenieh lutful where pain 
and mn <lt» spasm rendertd redwtion difhcult ^ erv hort statu spirks 
and tffluve mav he eniploved 1 >r the same purpose As soon as all ten 
dency to capilhry oozme has cciscd i th^ lurli and throut,h sedstive 
diathermy technic should 1 m. us<d This consist? in giving about 500 
nnUiampcrts for fortv mvnwtes dulv 7yuo dvUhetmv thivugh a. tightlv 
fatting and undiviJed cast mav induct mcreiw.d swelling and symptoms 
of pressure It mav he used abore and be.low i splint or loost cast hut 
the direct method i? to be. preferred when puwsihle Static ifHnve is 
u«eful in relieving, Imth pain and swcllinc With the frigmcnts firmlv 
supported gentle pa ?ne motion of the joints above and bcinw the fnc 
ture should be startid early nnd continued until active motion is possible 

As soon a? callus union is obtamed more vigorous imssigi including 
deep petnssige and fnetion, luuld bo used Active motion is one of the 
mo«t valuable measures nnd mu t be started at the earliest possible mo- 
ment Distil joint? should be aetiyelv exerci ed fruii the sfirt CilontI 
Dean in his work with tin British Armv demonstrated the gr< it value 
of active exerci e Should joint adhesions form the use of the naticrits 
bodv weight mav often be eniploved to stretch them instc id < f depending 
upon the manual passive cxem e The breaking up of adhesions bv vio- 
lent passive motion under an anesthetic is aim st never iieccs arv or 
advisable 
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In fractures neir or into joints carl/ mobility is being increa'infrlv 
insisted upon hen, hone^er, tins is not possible, the muscle tone may 
be maintained by the use of tJie slon sinusoidal, faradie or galranic irare 
currents ^ erj gentle contractions inn\ be produced in indindual musilcs 
which will not imohe joint moipmcnts 

Exuberant callus im\ bo nb&orbod bj the u«o of short mtensire 
diathemij treatnunts U*e small plates and push flic heat fo tolerance 
Great care mu t bo taken if ibe area is nncstbettc. Frictions and Titra 
tious are additioml ndb in callus absorption 

Conipouiwl Corn/nintUed rraclurti — This t%pe constitutes a verv 
large group m our flrm\ practice The cirls ii c of prolonged radiant 
light and ultraviolet light directly on the wound is Terj vnhiahle m con 
trolling the amount of infection Diatliermv should be ii ed bj the doidli. 
ciifF method from tho start Slight motion of the fragments, produced hr 
treatment, mav not he dcfnmcnfnl Later on, per&isttnt snitiscs taiv 
be treated directh b\ ultraviolet liirht vutli the vv-itercooled laap 
through the use of sums applic-itors Jlassage Ins often brought to tie 
surfice 1 small and uii«u«poctod sequestrum and it is u eful for lucreasiiig 
tissue draiua^ when pviith npphod 

Fractures lu children complicated bv rickets are trcited bv loeal and 
general ultraviolet light in addition to the other forms of phvsiotherapv 
Frnclurt i^praiw ^ — Iht linear fnctnres and simll eeparitions of bonv 
tubercles thit occur so commoiilv with «ovcix bpriins ore better 
but otlienvise treited l\ the technic for spriins hter to be dcbcrihed 
^^he^epo sibleeirlj actn o movement should be insisted upon. 

Rickets — If there is one «pecific u^ in phv lotlierap^ it is the u«o 
of ultrariolet light in this condition The work of Hess of Ifeiv York, 
Erlacher, of Vienna, and mnnj others shows tint this method of trealiuent 
alone is sufficient to cure a large inajoritv of the ca^cs Heliotherapy 
unfiltercd through g,lass mav be substituted for the qmrtz light 
mciit should be giren djili to hsJf of tlio hodv, the initul dose depcudiug 
upon the t^pe of limp and individual skm reaction, bv the principles 
alreadv outlined The average dose is one to three minutes at thirtv 
inches, with a ten to twentv second diib increment Periodic Snvs 
should be taken to estimate the degree of cilcification Two months is 
iisiiallj sufficient for restoration to a practicilh normal pictim, m cases 
not too fir advanced ^Vhere qmrtz liclit is> not aviilible, heliotherapy 
should be substituted and radiant lijjht and massage maj be used m ecu 
jimetion with the changes in diet and medicinal core 

Osteomyelitis — The work of A B Hirsh iiid C H Samp on, at 
Fox Hills Armv Hospital, demonstrated the value of diithemv and n 
violet light m all types of osteomj elitis The through and 
diathermy, with technic arranged to concentrate the heat in the 
area is the host type, where its nse is possible llie double cuff or cu 
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and water method maj be u ed where the direct double plate technic is 
impossible The active hjperemia induced in the seat of the lesion is 
a powerful aid in arresting the infection General ultraviolet light should 
be u'ed, preceded by high candle power irradiation to increase the skm 
capillary hvperemia, thus augmenting the volume of the blood stream 
acted upon by the nvs, for the purpo e of building up the general re- 
sistance Local applications of quartz light are given if the location of 
tho infection is fairly superficial A large surface quartz applicator is 
used with compression Deeper seated leaions with discharging sinuses 
may sometimes be reached through special applicators with the water 
cooled light 

Tuberculous Osteitis — General ultraviolet irradiation is alwajs in 
dicated in tubercular bone disea'-e Local applications arc useful if the 
lesion is sufficiently suptrficul to hr reached by compre sion The em 
ployment of diathermy will increase the phagocytes where most needed 
and its method of application depends upon the location of the process 

Penoatitia— -Simple penostUi-* iv treated with radiant light and heat 
or paraffin bath followed by high frequency static effiuvo and gentle 
cffieiirage When periostitis is complicated with spur formation as is 
common in the os calcis the inflammatoiy process and consequent dis 
ability may be greatlv relieved Oecasionalh nenly formed spurs mav 
bo to some extent absorbed There is often little correlation between the 
size of spurs and the phjsical discomfort thej produce Intensive external 
heat 18 used if the process is superficial If ileep scited give direct 
diathermy with heat localized bv using a smell plate over the lesion 
Static sparks sometimes greatly relieve tho pain and are used after 
diathermy 

Traumatic Arthritis — This type ol injurv is cspeciallj amenable to 
treatment by physiotherapy In the acute etige vvhero there is practi 
cally 110 rupture of ligaments active hvpcrcmii inav be induced by the 
hot paraffin or whirlpool bath strong radiant light hi„h frequency or 
diithermv This should be followed by static sparks directed not only 
aronnd the joint surfaces but to such muscles as mav be in a state of 
protective spauii proximal to the "pram This is followed bv prolonged 
gentle masaage employing for the most part frictions and tffleurage 
carried well above the injnreil joint 

Active use of the joint protected against stretching of the affected 
ligaments, is indicated from the start. The results of thorough and im 
mediate treatment by this technic are cxtromelv satisfactory In severe 
sprains associated w ith extensive laceration of ligaments intensive local 
external heat is indicated followed by static effluve and gentle effleurage 
the mam effort being to clear ont the lymphatics above the sprain thereby 
increasing the tissue drainage The econd or third day direct diathermy 
mav be employevl using plates of different sizes to localize the heat m the 
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tom ligaments, while gentle fnctions arc hcgim diroctl) over them. 
Passne and active motions arc used to an increasing degne, ipphed la 
such a Wav at> not to bring tension on the torn structures After werjl 
da_5 s, static sparks mav he used around, but not over, the affected lit^ 
ment"! \ asomotor stimulation, hj plunging the foot alteniatclj into hot 
and cold water, 13 1 n«cful stimulant Where there is excessive effusiou 
into the joints the Horton wave for about tvventv minutes ’hould be 
given, followed bv spirks In the case of the knee, a blunt Ushapid 
electrode mav be applied so vs not to include the patella This procedure 
has often been <=0 efficient in removing non hemorrhagic fluid from the 
joint that aspiration was tinneccsaarj 

Toxic Arthritis — Svmptomatic relief and tempoiary improvement 
mav be secured bv treatment before the focus of infection has been elinu 
nated, but the results are naturillv grcaflj acceleritod afterwards Ybere 
persistent search has revealed no source, long continued treatment will 
often completely clear up the local joint manifestation. The patients 
hould be warned of the temporarv exacerbation of the joint condition 
which often tollows removal of infected tonsils or teeth After such 
removal acecltrated rccoverv is the rule 

The technic u«ed consists m superficial heit bv racans of radiant 
light, superheated drj airorparaflhi hath, direct diatherniv, static Morton 
wave and sparks and ma« age, largclj efflourage A hjdrotlierapcutic 
application of hot whirlpool bath followed hj cold pressure douche hw 
been vised Relative rest of the joint is indicated 

Arthritis Deformans— This condition has pioveii resistant to all 
tvpes of thenpj and jet under modern attack la hv no means a hopple’ 
one The accepted conception of the etiologv requires that the phj 
therapeutic treatment be directed both at the chimnative mechanism ao 
the joint sjTnptoms It has been the rule tint those joints involved or 
a period ot not over a vear vield rather rcadilj to intensive treifmcnt 
The dietarv regulation search for focus of iiiftction and correction 0 
the entire regime of the patient, must be attended to with more can- 
than js necessvrv m most other couditiona 

General hodv irradiation with the air-tx)oled quartz light, static wave 
over the liver, and deep abdominal massage and exercise? should be given 
while the local conditions are being treated The affected joints arc 
treated by 1 ,j 00 candle power radiant light, paraffin bvth or other oca^ 
heat with high freqviencj pushed to tolerance, or diathermy If severa 
joints of both upper limbs are involved, an nutoconden«ation band e mav 
bo used from both d \rsomal lenmnds JIissaf.e — -largely frictions^ 
effleurage — or mechanical vibration aro vised Static sparks are u«e 
in the eirlj stages of joint involvement 

This has the appearance of being a ‘ shotgun prescription out e 
modalitv is aimed at a perfectlj definite indication Where it has e 
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fxitLfulh followed out, tbe results, ha^e been almost uniformly to arrest 
and improve the condition 

Gout — In the acute stage no measurable effect can be produced on 
the constitutional symptoms localH intense radiant light panffin or 
whirlpool lath relieves the local pain W J Inrrell has obtained good 
results with diithcrmv hut calU attention to the f ict that an exacerbation 
of the general a\mptoins often follrws intensive local diathermv due, 
ho believes to reabsorption and the deposits trom the involved joints \ 
good technic for the application ot diathermy is with the patient prone, 
his toes in saline containing one ele trodc the other electrode applied 
as a cuff aboi e the ankle Static brush and small sparks following local 
heat will rebel c pain and hasten absorption Positne galvanization has 
hi on iisid in the chroiut stagi Here too static sparks ma\ be used to 
tolerance following tlie application of local heat 

Infectious Arthritis— This tip« ot arthritis os tvpifiid hy gonococcil 
infection, has shown limitation both of the disability time and in the 
amount of joint distniction in a ven large number of ca es m one of 
our ^lanno Ho pitals Me us.cd in tins group, tlio following technic 
Injointsverv acntelv tender where m inipnlation or the slighte t pressure 
was unbearable verj prolonged radiant light was applied to the entire 
tircumfirtiico of the j>int In Ixd «ast the 100 candle-power light 
on a stand was fixed some thirtv in lies from the patient and applied 
for a number of linnrs In the subacute stage intensive through and 
through direct diathormv was ^neu cross firing the joint where possible 
from two different direetions \\c used aliout 1 500 milliamperes for 
forty minutes The pinococius is rather reidilv de«tro>ed bj high tern 
piratures and it is believed that loth ndiint linfiit and diathermv not 
onlj inhibit the growth but to simt extent letualU destrov the organism 
Ivo massage or nunipulatiou ot iiiv kind should lie empliyed in this stage 
Cumberbatcli mpiitions the fict that occasionally the galvanic current is 
more sedative than diathermy and we found this tnie m several of our 
cases 

In the clirouic stage mi age consisting of frictions and effleurage 
and active and passive motions irc used with increasing vigor There 
was not available a static machine in this group of casts but in others it 
has been used in the chronic stige m the form of spirks with consider 
able success The effluve is useful also m the subacute stage 

Tuberculous Arthritis — This presents a omewhat different problem 
Applications of intensive radiant light and diathermj are hero coupled 
with general and lucil irradiation bv uUrivioUt light Local treatment 
13 given with gentle compression only ever those affected joints winch 
arc fairly superficial The gcncril triatmint should be puslie<l as fast as 
tanniDg, will pennit, dividing the bodv into two segments front and 
back, in those who tin rcadilv and four with those who do not After 
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misimiim irradiation of about twenty minutes daily lia<» been reached 
and continued tuo or three ivcel**, it is advi«*ible to reduce the time to 
five minutes and with one minute dailj increment work up to inaiimum 
and repeat 

Bursitis — In the acute stage, ridinnt light and heat, throuch saj 
through diathermv or surface high frequenei are followed bj* static efSure 
In the subacute and chronic stige, static sparks, Morton wave and fne 
tioual massage are added Pas ive oTCtcise of neighboring joints should 
l>e used from the btart Active movements should be in titutcd cjrh lu 
the subacute stage and increased to full raugt ns «oon ns decnnsing pam 
permits Bursa, cistnig i dense shadow bi X have returned to nonnal 
after several weeks of treatmeuU 

Combined Conditions — It is quite usual for Ixitli tovic and traumatic 
inflammation in the mam joint regions to find more than one ti uc 
involved in the process It maa be the joint and burse oiiK, or iiei>bv 
nerve trunks and muscles ma\ al o be nfTected The dnguosis is usuillr 
made according to the structure winch is mo t iinohed in the lufljnmu 
torv process. The treatment is somewhat similar and lU minor vsnstions 
are determined hi the mam indications as given for the e oondifions. 
separately considered 


DISEASES OF THE CARDIOVASCULAR SYSTEM 
Hypertension and Arteriosclerosis — In simple La pcrteii»ioii auto* 
conden ation has proved of ralue To obtain good results the u«c of ® 
well-constructed autocoudcnsatioii mattress and the larger tape of lathr 
made machine arc essential The sunli, folding tlectrodes and 
portable tape of apparatus aMlI not give satisfictorj rc«nlt« A careni 
record should be kept before and after each trutmout It has been t c 
rule to secure a temporara reduction of sastolio pias^urc of 
ta\cen S and 20 ram Ilg between the Ix’giiiuing and end of a **” 
taaelve-minuto treatment * The pressure reading aaill giiieralh n 
turn to aaithin 2 to 5 nmi Ilg of the fonner n. ulmg before tin. U'^ 
tmtmont Icaamg a small pcniiancwt gam t ich time Both tn 
reduction secured during the treatment and the amount of net gau' ^ 
tamed between treatments steadilj lessens as the normal sastolic pre 
for that mdiaidiial is approached It should lx stated that Turre 
one or two others do not believe that a permanent gam cm bi soctm 
bj means of autoeondensation The average degrte of improvement ta 
however, is the rooult of personal experience and that of man' ® 
in this field 

The initial emse of the hvpcrtensioo remaining there i s a eon 
A sjstolic range of from S to .0 inillimeters of mercury is quite iisuat 

tensives *1" treatment rbatner orunder varied forma of treatment — n 
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tendency for tbe patient without treatment to return to his former condi 
tion Gciierillj speaking, the h^perten8lon maj be kept doivn, after it 
his once been reduced to approxunatch normal bj periodic treatments, 
laniug from one week to two months apart in different patients 

The patient is placed in a rwjmmg position on the autocondensation 
mattress, attichcl to one pole of the d 4rsonral airrcnt A steel cylinder 
or non vacuum autocondensation rod is held IightU, but firmlj, in both 
hands Tho hands should be held free from the bod\ by placing a small 
pillow beneath them Better result* follow the application of the cur 
rent for twehe to thirty minutes at 00 to 800 milliampcres, thin in 
itronger amounts or for a shorter length of time 

Another quite aatisfactor> technu is a combination of bodj -cabinet 
radiant light biths for ten to twenti minutes followed bv i warm shower, 
tub or mild Scotch douche Bod\ exposure in the reclining position to 
superheated dn air lor one half to one haur, followed by several hours 
of rest in bed, after the technic of B>ron Sprigue Price of New lork 
has also secured good results Thr application of surface lii^jh frequency 
Blon„ tho spine is recommended bv M>mc but its effects are not as efiicient 
as those obtained with autocondensation or hydrotherapy Aj,am the 
reader is reminded that all tvpes of stUic particularly brush and charge 
are lontra indicated in anv marked degree of hvpertension 

Arteriosclerosis with its associated hvpertension is a much more 
difficult proHcm For the adequate supply of nutrition to reach tho tissues 
through thickened bloodvessel walls a certain amount of hypertension is 
essential If this tension is lowered too quickh or to too great a degree 
dizziness, weakness and other unpleasant svmptoms occur "While it is 
true tint, with real sclerosis hypertension does not come down as quickly 
or ns fir as m the simple type I have sev«ral tunes seen it reduced below 
this level of safety 

\utoconden8ation therefore should be used with extreme cire in in 
attempt to lowi r tbe blood pressure somewhat at least to below the point 
of immediate damjer from cerebral hemorrhage Keep careful track of 
the patients general fieliug and condition as well is the pre sure find 
mgs, making no attempt to reieh flie degree of pressure considered normil 
for the pitient s agi Occasional cises will bo found in which the pres 
sure cannot be lowered, and some ci«es have been reported m which there 
was an appircnt rise following treatment Liglit general massit,e Con 
listing of efflturage and petrissage and mild general exercises are indi 
cited for their general effect npon metabolism. Sedative biths simple 
uratcd or medicated mav also be employed 

Hypotension — ^ome phasis in the tieitment of this condition hive 
been discussed in its common association with neurasthenia Static charge, 
spiuil vibration general ma sage and graded exerci’cs increasing in 
vigor, Inve a distinct effect in raising svstobc blood pressure The tonic 
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contrast, Scotch douche, eapceinll^ to the spine, increasing the variation 
of temperature, u ill often accomplish tho desired result 

Phlebitis — Tins la one of those conditions in ivliich tho intense pain is 
difficult to allaj with ordinary medical and surgicil procedures hot 
being ambulator}, there arc few coses reported in pb\siotherapeiitie Iitera 
turo As before mentioned, this is one of tho few conditions in which 
diathorm} has been named as a contra indication bv most ivriters The 
results attained bv its use, however, m i number of recent cases, has led 
me to doubt whether there is an} real contra indication to the ernplovmc'nt 
of this jnodalitv Radiant light from an ordimrv hand limp, with or 
without the stand, applied to tolerance dircctl}’ over the affected vein’, is 
distmcth analgesic Wc have followed this applicition by dutheniiy 
gnen bv the double cuff or plate, or the zone method, used above and 
lx low tiie affected part The superficial or od^e effect of dnthemiv »o 
applied 13 of distinct value In inflammation of the infernal saphenous 
vein the eonimoncst «ite of phlebitis, a flc’cible, metal plate electrode is 
placed on the inside of the thigh, the other on the inside of the auUe, 
and about 500 to 1,000 milliamporcs of current are given, for from (weiitr 
to fort} minutes The relief from pun in these cases has bun very 
marked, and it u difficult to see how there is onv danger of producin'’ 
embolism No manipulations of auv kind should be employed m 
stago of this disease, preceding organization 

Endarteritis Obliterans — It is probable that we have at Land no 
means of curing this condition It ma}, however, be retarded and ai 
rested, for a time, b} the of phvsical measures An} degree a 
arterioU and capillar} dilatation obtainable will allow an intro iscd amount 
of serwm, rich u\ nutriment, to pass through into the tissues Such super 
ficial dilatation can be secured b\ the whirlpool bath, paraffin batJi, etf 
Dilatation of the deeper capillaries is certninl} obtainable b} direc 
diatherm} As a rule however, in these conditions, "ome modification 
of zone diathcrm} technic must be u'scil Occasionally dnthermv increase 
the pain It is not safe or advn=able to give more than 1,000 
amperes The so-called vasomotor gymnastics, obtained by the use o 
contrast baths, or the contrast ‘nioteh douche, are also beneficial 

Anemia and Chlorosis — has been stated before that the effects o 


ph}sieal agents, especiallv light, on the blood count and hemoglobin pe 
ceutage have varied m the hands of different investigators The p ^ 
dominating opinion is that improvement follows where heliothenpv o 


quartz light and general tome treatment are emplovcd 

Heliotherapy, where the climate pcnnits, is administered by ' ^ 
exposure of the entire body to the omfiltered ra} s of the sun, bcginnin 
with fifteen to thirtv minutes and progressing to from one to three 
as tanning permits The average daily increase m time is five to 


minutes 
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Ultraviolet light, wlan available n \ more certain aid The anterior 
and po&knor portions of the luidj nia> be exposed on alternate dajs or 
in those, who tan poorlv the chest buh and tlie anterior and posterior 
surface of the extremities mav b« irradiated in turn The air-cooled 
lamp IS Used Ihe initial distame is thirty inches with the mercun 
tungsten and eighteen inches with the all mercury burner Tilt averOj^t 
tunc is a minute and a half, with ten seconds dailj increment with the 
former type of burner and time minntcs with a fafteen second increa«e 
when using the latter tvp< V nnximum time of thirtv minutes is suf 
fieicnt maintained one week It is lutter then to drop hick to per 
ttnt of the dost and repeat 

The tonic livdiothtrapv with fan douche general massage and cisv 
graded eserci oa arc ivailable idjinict* to phototherapy in the treatment 
of this condition 

Organic Valvular Lesions of the Heart — In tlie section on tho 
phvBiologv and therapeutic application of exerci e the behavior of the 
normal heart under exertion and the use of cxerti c m training, the nor 
nial heart to maximum efhcientv were discussed The work of Halsev 
Barringer and ilson of New \ ork, on the exercise tolerance of children 
With organic heart disease has <lone much to nlhj the fear of its employ 
nieiit m these conditions and still further it points to exercise as perhaps 
our most potent tliernpciitic a.»cnt in the treatment ot the e conditions It 
is the consoiisns of opinion ot these writers and also of others that heart 
failure in organic disease is practieallv never due to physical exertion but 
to reinfection Iheir combined work covers several hundred cases sub* 
jeeted to graded exercise ind there has been improvement in nearly cvei^ 
case 

The luart workin„ against organic disadvantage compares well with 
the normal heart in its tolerance to exercise unless its nstrve power is 
low Several tapes of exercise test and regime were employed (1) Walk 
one hundred yards on level ground m two minutes (2) Climb stairs 
with ten foot n c in twenty second* A simple test available anywhere 
consisted in swin^iHo two iron dumb-bells from overhead to between the 
feet and rctnniuig at the rhythm of thirty tunes a minute The dumb- 
hells ii ed weighed from two to ten ponnds each and this exercise was 
repeated ten to forty time* btnrlin^ with the lighter weight and the 
les‘-cr number of tiiius and gradually increasing the seventy of the 
exercise 

The points to lie noted in judging the effect af exercise are 

1 Jho appearance of the face, as regards flushing and signs of 
fatigue and strain 

2 The nspiritioii 

The timr leqiurcd for the pulse to return to normal 

4 Tho evstolic blood pressure nse 
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Functional Cardiac Disturbances — In our Anuy at Lako- 

wood New Jer«e\, and at alter Reed Hospital m Washington, a very 
largo group of cases of this t>pc were treated They were variouslj 
classified as taclijcardia or effort syndrome and were similar those 
classified ‘ D A H of the British Irmy The work at Walter Reed 
under the direction of the chief aide Mary McMillan, and her assistants, 
h IS been reported m detail b\ Lt Col Burt W Carr, now Siiperyisor of 
I Jnsiotherapi for the U S \cterans Bureau These patients were 
treated uitli systematic graded eyercises laigely of the rhythmic type 



Flo 6 — CaBDiovAscin^B Class is Abjit IIo pital. 


checked up with constant observation and blood pressure and pul e find 
mgs The li'.t of exercises was divided rviigUh into five gnuips 

1 Passive and assistisc exercise cencratly in the horizontal position 

2 Active slow rlivtbinic in>ycmcnts prone or standing 

3 Active movements with cvordination 

4 Active mov«ments including both speed and eoordniation 

5 alking running and indoor lia el>alt and other li^ht gimes 

The patients were tliorouglily examined and assigned to an appropriate 
grade of work In case of inj donbt they were placed in the next lower 
grade Those admitted to Grade 1 were as a rule under nervous tension 
with Inch pulse rate and verv apparent effort eviidrome The exercises 
Wen, given in slow rhjthm as wiatwl wifii respiratory movements and 
given m a low and monotonous tone of voice Frequent rest periods wnfh 
complete nhxation were taken Careful examination was made upon 
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Barringer states that a ri<5e of 20 lom Hg , without other indications 
of strain, is a favorable sign and emphasizes the fact that no eserosc 
other than sitting up should be attempted for a week or ten days after 
an acute attack his ceased and the temperature has become normal Hal 
sej coiitludes that graded exercise mav be given to children with organic 
heart disease, improving the action of the heart 

In a large group of eases, Mav G Wilson made some interesting ob- 
servations on the exercise tolerance of children with a variety of cardiac 
defects, compaiing them with the tolerance of the normal children The 
results of her tests were as follows 

Tolerance to excri-ise is roughly grouped as good, fair or poor 
Twelve with congenital mal/onnalions — all good 
Thirty six mitral msnfficuncy — twenty three normal, thirteen fair 
Twentv mitral stenosis— twelve normal, eight fair 
Two vvith aortic rcgur^ifation and mitril stenosis — both nonnal 
Six with chrome valvular insuftcicncv — poor, improviUj, steadily with 
exercise 

Ninctetn with apical svstolic muimurs — eighteen normal, one poor 
One hundred and sixtten organic cases under treatment — three ihw, 
one with tuberculous complications and two from acute myocarditis fol 
lowing tonsilitis 

Other forms of simple graded exercises would undoubtedly attain in 
liar results These arc the types of cas<^ in vrhith it has been omto * ® 
rule to proscribe all exercise The val>,ie of exercise m organic hes 
dt ease, espctialh in tlio young should ncf longer be m doubt Certain y 
exercise should seldom ho proscribed in functional cases 

Myocarditis — Gndtd exercises light *n type and brief m duration, 
siidi as those described for valvular lesions, nre indicated m this 
as well, vvitb a careful checking up of the Vs''ociated physical 
This is one of the. few cardiac conditions in which the results of n 
plication of diathermy have been distinctlv beneficial Flexible 
tion plates, about five by seven inches are iisOd anteropostenallv 
e«sentiai to have a stoadv current winch must tx? applied very grfl 
From five to seven minutes should he used in raisiPg the current to nifl 
mum of 500 to GOO milliamperes which is mamtiuned for twenty inm'“ 
using in addition four minutes in which slowly to reduce the 
the current Relative rest should be insisted upon for at 
after the treatment Its effect upon the coronary circulation nogs 
proved nutrition of the heart fibers 

Intermittent Claudication — Grunbatim, of Vienna repo 
cess in eight cases of this condition treited by a technic o 
athermy similar to that ynst described extending ^over a perm « 
to eight weeks These cases were mild m typo and his resu « we 
formly good 
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functional cardiac disorder ’ Uc was dj'^pntic nervous and his tach^ 
cardia was grcatlv cxag^^cratcd on the sh^htest effort 

Jul^ 1C — pul L sittiiij, 116 standing lt>0 
Julj 2S — pulse sittiii-, 72 standing 7a 
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During the summer be was obit to take part m indoor ba«eball and 
other games 

Shott Nauheim Exercises — Tbi is i group of slow resistitc e\crci es 
given with the object ot strengthening the tirdiac muscle lowering the 
pulse rate and improviUj, the entire cardiovascular adjustment The e ex 
erciscs are dv\id^ rou^hlv into arm tiunk and leg movements given 
resisted b\ the operator, the patient standing The operitor resists ghoul 
dir abduction and ndduetion ffexion -ind extension abduction and adduc 
tion in the honzontil plane and flexion and exten ion ot the elbow He 
thou resists trunk bending to the rijit and left and flexion and extension 
of the hip knee bent anil knee extended Considerable effort is required 
in tlio msintainanec of the ereit po ition In addition much more enters 
into the resistive mjvemcnts than the effort involved in their simple 
execution beciusethiv require inmvnv cases bihucing on the other leg 
during the entire time of the sloxilv exicutcd movement Resistive exer 
C1SC3 in which cl 1 a all of these fall hive been grouped as the most severe 
of the four tv pcs classified \s illustrated in numerous texts these dis 
advantages are ot once apparent and the writer believes that this tvpe of 
(xcrciic will be entirclv supersodedbv tin niwcr metheds just outlined It 
IS easy to understand tint even a single one of these leg resistive balanc 
mg movements might be too strennons for a large proportion of the tvpe 
of Cl es vve hid m the armv Contrast the cveritv of a single one of the c 
movements with that of an entire gronp of hvliteial slow, rhvthmic joint 
flexions and extensions done as passive assistive or even active exercises 
with the pitient I'liig supine Neirlv cverv single leg exercise of the 
Eliott Nniihiim group would he strenuous cnougii to fall into Grade " of 
our irmv clissitieitiou 




490 COArBTNED ilFTnODS OF Pin sioiiiri? VPl 


tbo least sign of distress on the put of tlic p-itiLiit fhc Icsstiung of the 
aecoler‘\tcd pnl'^e rate, in pTaeticaU% tliia entire group nas remarkalk 
atter exercise and n is found to he still Joiur an hour liter The exercises 
included in Gride 2, which wn one of tlic largest groups during mo't 
of the time, were is follows Patients supine on mat** 

1 Arms extended sideward Slowh supinatcd during inspintion 
pronated durin^, expiration, wpcitcd twche times 

2 Arms it sides Inhile and iMuct thighs rxlnh iiid adduct 
thighs Repent 

3 Hinds loo clx on chest Inhale ind extend irma nt sides 
ier«e md rcpeit 

4 Inlialc cud driw: up hnoea Rtior'O and rcpcit Slowlj ssMime 
standing position 

') Hinds loo eh cknehed, on chest Inhale, hrmging arms to sid'‘ 
Reverse and repent 

0 Inhale, riistng thigh with knee bent rxhnle, extending he m 
hilo lowering foot to floor ilwiit twcht inches in front of the other 
hale, bringing foot bicl eioii with the other Repent 

7 Hands on hips Inhale, bending l>od\ forward Ren ersi snd re- 
peat Held up all the time 

Statistics compiled hi 1 1 Col Cnrr from Grades 2 and 3 showing the 
average imptoiemeut dunug a xin^le week are significant 


lMPRO\F\trvT Ststi-*ti<s for Wfek 


Q de 

t I 

* I » Rat* 

an s 

bln i E 

July 28 



Before exercise 

1 

lO’/S 

Vfter exercise 

80 


August 5 



Before exeirrse 

81*j 


After exercise 

79 

84 5 


It IS interesting to note that before exercise on Julv 2S ° 

rate was increased twehe beats b> standing and after exercise ti 
beats, and on August 5 the increase was but ninp and one third and ve 
two thirds, 

This decrease in pulse rate following exerci®o was pract^a 
stant A few organic cases with normal heart ratt s were include in 
iierages which makes the gam m the functioml cises ill the more s 
nig One case n of espeaal interest I leutenint Colonel B , R'^gn 
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Gastric and Duodenal Ulcers — Ttmporirj relief from pain ma^ be 
obtained througb the apphtation of radiant light Some writer^ believe 
that the body raying with ultraviolet light is au aid m the healing process 
There are certainly no contra mditationa to its use The applicitioa of 
diathermv, enthusiastically recommended br some, impresses the writer as 
containing an element of danger of hemorrhage which it is difficult to 
guard against, and it should be applied if at all, with extreme caution 
^\ith improved technic it may be possible in the near future to reach 
ulcers in the lower part ol the colon by the direct application of ultraviolet 
light 

Visceroptosis — This condition when associated with general nouns 
thenn lordosis or chronic constipation should receive treatment for the 
combined conditions The tre itment of the visceroptosis consists largely of 
abdominal massage and the following everei cs 

1 Hands palms down under hips Flex both knees to chest, extend 
knees alowlv audrepeit 

2 Ivai 0 both legs to vertical, knees extended lower slowlv and 

repeat 

o W ith arms extended overhead feet fixed under any convenient 
object whip arms forward aud sit up and return Pepcit 

I rogression in the severity of this last exercise is attained by per 
formula the exercises next with the arms st the sides then behind the 
iioek and last with arms overhead but Irfted with the body, instead of 
actively assisting the mjvemciit as was done in the firet place General 
progression «hould proceed trom an initial start of three or four repeti 
tions of eich movement to twelve or sixteen of each The abdominal 
maasa 5 ,e con8l^ts of circular deep kneading covering the entire surface 
of the abdomen 

Chronic Constipation — To oltain a atistactory result in the treat 
ment of this usually resistant condition cvei^ mode of attack at our com 
maud must be folbvved The diet habit time factor and occasionally 
medicinal aid must all be employed with phvsiotheripv In cases where 
the underlving cause is adhesions the phvsiotUerapeutic treatment to be 
outlined cannot be expected to attain a cure However, the development 
and toughening of the abdominal musculature and improvement in the ^en 
cral condition which usuallv follows its applicatinii, is a distinct a««ct 
if operation should bo found notes arv The«c measures would be dis 
tinctly contra indicateil when the underlving cause n inflammatory in 
nature although in this case a eonr e of direct abdominal diathennv m 
place of the taifmtut oiitlimd, might rclievt the condition and make 
operation uuneeessarv The treatment of simple chronic constipation 
consists in the use of a combination of exercises massage and electro 
therapy 
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DISEASES OF THE CASTRO INTESTINAL TRACT 

Pyorrhea and Apical Abscess — The perfection of a \irietv of curred 
quartz applicitors non permits of tho direct “ipphcation of ultrarioltt 
light from tlio ^\ntci-coolcd limp with coaiprcsaton upon ill parts of the 
gums Spong\, bleeding gums, with piorrhca, Meld ior\ quicUy, as a 
rule, to ultriMolot exposure A narrow tipped, curved applicator is p- 
plied to the dtiital margin, with firm compreisiou The iiiitnl time is 
from fortj to ciglitv soeonds with a ton or fifteen second dail} inenment 
The site of in ipical abitesi, locotcd by the Xrav, inaj bi. treaUd an 
toriorlv mid postinorlj in the iimc Wiv, ''I'd suhsequent Xra^s bavD 
clcirlv dcmonatritod tint, in mmv cises, tho ictive condition has bin 
eliminated From six to twelve trcitinonts are nsuall} required 

Gastritis — Boulter and Vtrii both found tint dntliermv', applied 
to the stomich has a constant and unifonn stimnliting action on both the 
motor ind secrctorj gistnc function* In both chronic and acute pis’ 
tritis, tho relief of pain is greater than that which might be secured hr 
the applicition of anj cxtcmil form of licit A careful diagnosis, to 
rule out malignincv or ulcer, is essential, since diathermy is contra ladi 
cated in both these conditions Trcitment slioiild bo given b^ meins of 
fairlj largo flexible inttii plates, perhaps even nine inches, appheJ 
antoropostcnorlv over tlio gastric orti, using 1,000 to 1,800 inilharopcKS 
of current for twenty mimites 

Cholecystitis — I here hive boon many reports upon the faToraaie 
effect of diathermy in thinning inspissated bile During the passage of a 
small calculus, the rolaxinc and inalgosic effect of diuthermj is of dis- 
tinct value in aiding the passage of tho calculus into the intestine B is 
not believed thit diitherm) can Invc anj effect in causing tho ah orptiou 
of cilcuh once the^ are formed Diatlicrray should bo ipphed antc^ 
posteriorly by tho direct method, over the gall bladder area As is ^ 
CISC in all abdominal dntbermy, fairly strong currents must he us£ > 
because of the low resistance of the tissues, if any great degree of la 
ternal heat is to he prodiietd Punctjonal hvpo activity of the 
may bo greatly stimulated by the twenty minute application antenora v 
of tho static wave over the entire hepatic region 

Appendicitis — In tho initial inflammatory stage, before the forma 
of pus, direct diatliermv has apparently aborted many cases The mo* 
careful checking up of the blood count with the puUe and temperature » 
essential, so that delav in the application of surgical relief will not 
enr should pus he formed In the prehminarv stage mentioned, 
miuutcs application of the 1,500 candle power radiant light, followc^ ^ 
dirtct diathermy, 1,500 to 2,000 miHiampcres for the same Icngti o 
time, IS advised 
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IS adviaiblt Either the iionTacuum or \acuum glass electrode nia\ be 
Used Four to six hundred inilliamperes of current should be gi\cn for 
from fifteen to tuentj minutes 

Hemorrhoids and Anal Fissures — Xhe tcolniic perfected In William 
I Clark, of Philadelphia in tin tieatmcnt of these conditions bj desicca 
tioa has been extieineK unctissful Desiccation has manj points in its 
faaor oaer the use of the cautera Xhe monopolar Oudiii current is used 
Xhis current is applied bv means of a needlt, attached to an insulated 
Iinulle and eoimeeted In an insulated wire to the high frcqucuca ip 
paratiis Small hemonboids are treated bv tulguration with a short spirk 
jump tlirough the air Contait is u td on nuditim sized and direct in 
sirtion in the lar^jCr itins Loeil novocain intsthcsia is used intir 
inuseularh In treating extemil hemorrhoids Clark desiccates a line 
across tilt hemonhoid similar to the pnmarv scalpel incision in the usual 
technic Xho needle is then inserted into the clot and the vein destroj ed 
The hemorrhoid is thou incised without lumorrhairc and the clot curetted 
nut 

Internal Hemorrhoids — Oc«» loinllv a pcmnl anesthesia is em 
ploved but usualh thorough local ancsUittizition is sufficient After the 
sphincter is sufficienth dilated each iKmorrlioid is grasped bv the forceps 
and clamped at its base m the Iinction of the mu cle fibers the needle is 
inserted and the growth destrovid 

Fissures — Fissures should be thoianuhh desiceattd foWoweil by 
curetting the base is then desiccated a^ain Xho infected membrane is 
thus tLoroUj,hh destroved and the eiitirt tiact sterilized 1 oinfectiou 
h IS not oceurred iii Clark s cis<s Xhi «dvftntae.e of tins method of treat 
meiit is given h\ Clark as lolbws lh<rc is light postoperative di com 
fort danger of stenosis avoided Ucanse of the mall amount of cicatnv 
fonntd as the trauma of the ti sms is verv slight Emliolism is avoided 
lirtause the dilated veins are ccmplettlv distroved and no chance is given 
for clotting Second irv lumorrlii^i <lo**s not occur because the vessels are 
sealed for a shoit distance below the blades of the clamp 
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Coryza — Iiinumcral le methods ot ittavk hive Iwn used upon this 
common toiidition In the con^r tivt tagi the combined u c of several 
phvsical ageneies has been prettv sum sful in tn atuig this affection 
V« t cover the eves vv ith a folded towel and evpasi ihcficitol )00candle- 
l>o\vcr n liant light as cliselv as tlu patient will tolnrnU usuillv twelve 
to sixtcdi inelus for fifteen minutes Xhis is followed bv the u e of the 
Oiuliii high fnsiucnev current m each nans Lv means of the na al vacuum 
or inn \ icuiim chitrode The lUitrodv is giiitlv inserted and carriid 
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Exercises — Ihe four exercises just outlined for visceroptosis are use- 
ful ILeir object is altornatelj to inerea'ic iiid decren«c intra abdominal 
pressure, tbtrebj stimulating peristnlsis The following abdominal and 
trunk excrciNCS should also be used in conncctiou with the foregoing group 

1 Stride, stand arms borizoutnl, or bands on hips Tnink to tbe 
right bend, straij,Iitcn, to llie left bend, straighten, and repeat 

2 Tnink to the right turn, return, to the left, turn, return and 

repeat 

3 Trunk forward lower, raise, geutlj backward, bend, straighten, 
and repeat 

Mas&aqe — This consists of deep pre&sure movements following the 
cour'ic of the large mtcstino The patient should be supine, knees tlcwd 
and abdominal vv ill completely relaxed The operator plates one hand 
above the other, finger tips on the right lower quidrant. A «prics of 
four or hvo deep circular luovcmcnts with firm gentle pressure arc 
given over the cccuin The Lands an. lifted and replaced two or tbne 
inches higher on the ascendm^ colon Tins procedure is repciteJ throUoh 
out the entire course of the large intestine W ith the hamU in the sum 
position using the entire p ilmar surface, deep, slow stroking is done ala> 
along the full course of the colon Walking, golf, vollev lull uid similar 
general exercises ire indicated 

Electrotherapij — The musculature of the alxlommal wall and, to some 
extent, that in the w alls of the intestines mav be stimulated to nicrcasrd 
action bv the contractile electrical currents The surging sinusoidal or 
wave galvanic eurrents tweiitv to tliirtv waves to the minute for twcbc 
minutes are best for this purpose One electrode, about six br nine 
inches IS placed over the lower dorsal and liunbir spine, the other on 
the abdominal wall A slow deep, current wave with voltage to tolerance 
and a distinct rest period between contractions is indicated Unconi 
plicated cases of mauv vears’ duration hive been mode pnctically norma 
bv this combined treatment Some writers emplov the static wive over 
the liver and abo on the abdominal wall Attention should be direcfci 
to the associated conditions o often present Vmong these aru neuras 
thenia visceroptOMS faultv posture and the general effects of sedentar' 
In mg e 

Sigmoid Impaction — This condition, when due to atonic conditions o 
the musculature of the lower bowel mav be ticated along the lines jus 
given and, m addition, mtemil rectal ipplicition of one electrodi, tie 
other being placed on the lowci abdominal wall Iitlitr the sinusoi i 

or wave galvanic may b' cniplovid The lower bowel should thorough ' 

cleaned out before treatments In cases due to spbinctciie spism trea 
ment bv diatbermv usnic one rectil and one ibdominnl surface dectro w 
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18 adii^alile Either the nonvncuum or Tjeuum glass electrode ma} be 
used Four to six hundred milliaxnperes of current should be given for 
from fifteen to twenty minutes 

Hemorrhoids and Anal Fissures — Ilie teclmic perfected b\ \\innm 
1 Chrk of Philadilphia, in tk treatment of these conditions b\ desicca 
tion has been cxtrcmclj sucotssful Dtsietalion has manj points m it? 
faior o\er the use of the c?\itcr> The mouopolai Oiidin current is used 
This current is ipplied bj means of a needle attached to an insulated 
limdle and connected bi an insulated « ire to the high frequency ip- 
paratiis Small hemorrhoid? are treitcd bj fulgurition with a hortspirk 
jump through the air Contact is used on midiiimsizid ind direct in 
crtion 111 the lir^jCr lein? Local noiocaiii anesthesia is ii cd intir 
mu'cularh In treating external hemorrhoids Clark deaitcites i line 
aero ? the hemorrhoid simihr to the pnmirv scalpel incision in the usual 
technic The needle is then »n?crt(d into the clot and the iciii de«tro%ed 
The hemorrhoid i? then incised without hemorrhage and the clot curetted 
out 

Internal Hemorrhoids — OcciisionalU a gcncril anesthesia is cm 
plo\ed but usuallj thorough local anesthetization is sufficient \fter the 
sphincter is suffiLionth dilated each hemorrhoid is crospod k the forceps 
and chmpcd it its base in the direction ot the mu cle fibers the needle is 
msfrted and the growth dislro^cd 

Fissures — Fusnrts should he thoroughl\ doMccalcd followed b> 
curetting the bisi, is then desiccitcil igain Tlio infected mimbrine is 
thus tlioroughlv destrejod and the entire tnct sterilized Poinfection 
ha« not oecumd in Clark’? ciscs The adv mtage of this method of triat 
meiit 1? guen ba Clark as follows There is sluht postoperatno di com 
fort danger of stenosis avoided IncauMJ of the small amount of cicatrix 
formed, as the trauma of the tissues is vtr% slight Embolism is avoided 
1 pcuisf the dilated aeins arc completcU de troaed and no chance is gneii 
for clotting bccondarj lumoirhagr does not occur hetause the vc aels are 
'ealed for a short distance below the blades of the climp 
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Coryza — Innumerable methods of atlacl have been used iipm this 
common condition In the congestne stage the combined use of several 
ph\su.il ngeiicios has been pretty suecc sful m trntinj this affection 
c coatr the c\cs with a folded towel and expo e the f ict to 1 500 «. indle- 
powar radiant light as clo«oh ns the patient will tolerate iisiialh twehi 
to "ixtcon Indies fir fifteen minute? Ihi? i followeil li\ the u«e of the 
Oiidm high fnqiicncy current m each nans hvinuns of the nasal aaciiiim 
or nonaacimni clictrodc Th< ekctrodi is in trttd and earned 
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straight back as far as it will penetrate easih, before the current is turned 
on The first rheostat and first spark gap usualh giro sufticient current 
The electrode is pressed gently agunst the different parts of the ivalh of 
the nasal passage The cnirent should then be turned off, the electrode 
withdrawn and inserted into the other side From fi\e to eight minutes 
application of the current to eacli nostril is tisiialh sufficient to drv off 
and shrink the membranes considerably 

The quartz light is then applied from the water-cooled lamp through 
the nasal applicator inserted as deeplj as possible, for a minute and a 
half, after which it is slowly withdrawn, during the neat half minute In 
throats open enough to allon for ihc procedure, the phar^nge^l applicator 
ma^ then be applied through the mouth to the nasopharynx, which » 
irradiated for two to three minutes In the chronic stage of ihis condition, 
the treatment is much Ic'-s efficient but even then gives svmpfoniatic ny 
lief If the treatment has been instituted promptly in the acute «lagc 


It is usual for the disease to yield \ery quicklv 

Tonsillitis — Three common types of tonsillar mvolvemcct in clnldnii 
Lave been described, associated uauall} with hypertrophy the acutely 
infiamed, those yvith subacute and chronic inflammation ind the simple 
enlarged tonsil The first typo should be remoyed surgically yfhen pos 
sible The second type treated by combined ray and the application of 
ultraviolet light, and the third by X ray or bv surgical remoul In 
subacute inflammation the X ray i*. applied by the 'Witherboe technic on 
alternate weeks In applying the ultrayiolct light, Paciin advises fifr 
quent short exposures of not over thirty seconds each, uith the o 
the special tonsillar applicator This is a conical steel cylinder, wd" “ 
quartz compression applicator fitted to its tip He emphasizes the point 
that prolonged exposure tends to coagulate the protein of the nuiooM 
which interferes with surface drainacc The spraying of the tonsils w 
a dilute solution of peroxid of hydrogen is sometimes advi able 

In surface infections of the tonsil and infected crypts, Donnelly fl 
vises the use of a localizing cylinder, beveled at the end to enclose e 
tonsil which is exposed for from three to file minutes with the 
cooled lamp Where for any reason ordinary tonsillectomy mig 
contra indicated, as in hemophilia or in patients unable to take a 
anesthetic, W J Ham on, of England, uses surgical diithermy 
surface of the tonsil is painted with lodm and it is then destr^ J 
electrocoagulation, using 300 to 500 milliamperes of current * 

D HcFee of Haierhill has developed a technic for the removal o 0°^ 
sils by fulguration with the monopolar high frequency current A 
tonsil electrode is u«ed, of wire imbedded m glass, terminating at 
center of a hooded, bell shaped end This method requires from 
to SIX applications, the slough coming away without hemorrhage, an 
very satisfactory when ordinary snigical enucleation is impossible 
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Diphtheria Carriers — Donnelly reports forty cases of diphtheria 
carriers to 'whom ultraviolet l]i;ht was applied to the tonsils and naso- 
pharynx hj the use of the cylindrical localizer and wafer cooled lamp 
Ihe first exposures were three to fi\t minutes and if succeeding cultures 
were not negative repeated doses ol from four to six minutes each were 
given Fifty per cent of these cases were negative after the first exposure 
and never more than three exposures were required Additional cultures 
should bo taken eeveral days later 

In our senes of five cases the ultraviolet light was applied from water 
cooled hmp to the tonsils and tliroit by the tonsillar applicator for three 
minutes and to the posterior nares by the quartz na&al applicator for 
two minutes, including the slow gradual withdrawal of the applicator 
during tho last half minute Cultures were not taken m this group until 
after three exposurt« when four were found negative and one doubtful 
which also became negative after tho fourth exposure Pacini follows the 
same techmo with a shorter exposure less than a minute and adds the 
curved rod applicator, turned upward beyond the soft palate into the naso- 
pharynx This last procedure is important in completing tho irradia 
tion of the entire surface most commonly infected The middle ear and 
sinuses occasionally involved cannot be reached directly So eminently 
satisfacton has been this treatment that it suggests similar results in 
carriers of the organisms of meningitis pneumonia and influenza, both in 
tho recupcrativo stage and as a preventive for those who have been 
definitely exposed There can be no question that ultraviolet light is per 
haps the least dangerous and mot effective surface baeterieido at our 
command 

Tuberculous Laryngitis — Blegrad repirts fiftv two cases treated by 
body exposure to the carbon arc light The initial exposure was fifteen 
minutes, increasing gradually to one bour in about a week s time On deep- 
seated bcal lesions ho used the galvanocautcry The laryngeal symptoms 
were greatly improved in practically cverv case, although the associated 
pulmonary condition prevented complete cure in quite a large proportion 
of them. 

A compreliensivo technic includes the local applicition ultraviolet 
light from the water-cooled lamp through tho lary ngcal applicator for from 
one to two minutes with slow steady increase in exposure time coupled 
with cross-firing the larynx by means of compres ion with the largo «iir 
face applicator and body exposure following the technic already outlined 

Gas Laryngitis — e Lave had many cases of gas laryngitis among the 
ex-scrvico men A combination of surface hij,h frequency and the internal 
and external application of quartz light, as ju t described, has brought good 
Tisiilts in most cases 

''tmple catarrhal hnjngxlts may bo treated in the ame way, adding 
intensive radiant light externally for twenty minutes 
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Sinusitis — There is no question that the sinuses connected wifi tit 
respiratory tract can bo penetrateJ bj radiant light and, to some extent, 
by uItra\nolet light, when properly applied The effect is that of thnmuig 
and, to some extent, stenlizin^ the exudate, thus accelerating drainage 
Local, intensive, high caiidlo-poy\er ndiaut light for twenty to tliirty 
minutes is applied directly oyer the affected area as close to the patient 
as IS tolerable Lltraxiolet light with compression from the yvater-conlud 
lamp IS then used for one or tyyo ramutes The patient should be fore- 
warned of the sunburn ou the fsce which will follow this application 
Afarked relief of pam is usmlh the immediste result of the treatment 
Ultrayiolet light should be applied, yyhcrc possible, through the nose, in 
addition to the surface application 

Bronchitis — The favorable effect of the common external counter 
irritants is yyell knoyvn The use of hot, heavy gummy sub tanecs smeared 
on the skin is still m vogue, in spite of fhcir obvious disadvantages 
effects of tlie«e can bo obtained much more efficiently by the vi^ of hidi 
candle poyver radiant light 

In certain types of bronchitis, especially tho«e associated vfith * 
tendency to asthma and simple croup, anti«pa«mo^ic9 are indicited P* 
athermj will relioTC this condition by the relaxing effect of the interne 
deep-seated heat produced The sedative effect on the mucosa of w® 
larger and smaller bronchi is more qincklv «ccurcd than by the « s of 
drugs In cases yvhere the cxpcctorition is too profu e, diathermy «houid 
be used sparingly if at all 

Radiant light, 1,000 to 1,500 candle-power at fifteen inches, » ap- 
plied , thirty minutes to the anterior and ten minutes each to the 
and posterior surfaces of the chest This is followed by direct diafbennv 
with flexible metal plates large enough to coyer the entire upper c c 
The patient may he on the posterior plate The anterior electrode 
be held gently on the chest by the patient, hut preferably bv a i'' 
sindbag or with adhesiye plaster Use 1,000 to 1,500 milliampcrw o 
current, taking double the usual tunc to reach maximum and fa 
the current 

Bronchopneumonia — TJie effect of the application of radiant ha 
not as great in this condition as in inflammation of larger bronchi, w * 
that of diathermy is still more striking Radiant light, however, ® ® 
be used where possible, applied to the anterior chest yvall for twcn y 
thirty minutes Diathermy is given by the technic just described 

liobar Pneumonia — ILe group of eases m my consulting ' 

the United States Marine Hospital No 21, New York, is now 
enough to justify certain definite conclusions as to the effect of diaf ® 
in this condition This disease vanes so greatly m its mortality m 
ferent seasonal epidemics and in the different tvpe®, that all 
as to the efficacy of any given treatment must be most guarded ^ 
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litenture, a scattereil cascs> of pncmiioaia treated bj diatberm} are 
retonltJ The lack of laboraton reports and dady pb%sical findings 
render difficult anj judgment upon the efficiency of the methods u ed The 
permission and assistance of th* Ikledical Offi er m Charge and the co- 
operation of the ard Surgeons and I ahoratorv Staff made this stiidj pos 
siblc Tilt onij function of the dtpirtment of phjsiothcnpv 'was to gilt 
the treatment A complete record ot pulse temperature and re piratioii 
together with dail\ chest findings was kept of tierj case b\ the Ward 
Surgeons Dr Trimmer and Dr Loland under the direction of ilajor 
Praou and Jlajar Pidlon, Cliiefs of tlic Medical Senicc The labora 
torj findings were made by the chief of that Btr\)ce Dr Tavlor and a 
number of chest plates of particularly intercstiUr. ciscs were secured 
Treatments were oi'cn by the bcid physiotherapy aides Mi 8 Carj^ill and 
Miss Randall 

The apparatus used was a portable type of high frequency machine 
capable of delncring up to i >00 niilliainptres ot current This and sunihr 
apparatus may be conycmently corned to the different wards of a hos 
pital or to pnyatc honica sod used wlicrcycr there is an alternating cur 
rent Tho tuhiuc ovas as follows The patient was gcutlv tuintd on 
Ins Bide and the flcTible metal plafi about fire by Bcyen inches covered 
with hot Bhaving soap latlui were placed directly oyer the affected lobes 
anteriorly and posteriorly The patient was then returned to his former 
position lying dirccth upon the p<-»tcrior electrode the bedding being 
protected by a heavy folded towtl llie aufinor pKte was held gently 
Boainst the chest wall by the ude or nurse In thf first eighteen or nme- 
tcen cases the minimum cumut of J OOt) milh impercs was used The 
current was turned on very sloyrh from four to five minutes bcino used 
to reach maximum and a lurthcr two ot three in cutting it down after 
twenty mumtes at niiannuro In tin “ccond group of cases at present 
unjfr treatment, the time his often been mcrea«ed to thirty minutes and 
the maaimum current reduced to 1 200 or 1 »00 millninperes yyith cycu 
batter results 

Dr Wm T Boland yylio yyjs in immediate charge of pricticully cyery 
case sums up tlie results of this yyork up to htbranry lo lO’T from the 
standpiuiit of the interni«t as fallows “Ihc 1*^2’ group of ca e 
largely Types I IT and III did not respond quite as well as th< first 
group which yvere mostly of Type IV With a single csecption there was 
a sliffht fall lu blood pn sure with a fall in pul c rate of from five to 
t( u points following the treatments Ihc respiration rate w as not greatly 
h wned but brcathiUj, y\as much lisa labored Free perspirati an y\aa 
induced Following the diatlicrmy treatment cacb patient was able to 
sleep from cmolnlf to three hours m a quiet natural manner and the 
pains lu the chest were lessened following t ich treatment in e\cry ea«e 
eaeipt one 
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Tie results obtained in treating ]obir pneumonia witli diatiermj id 
dicated that it might have an influence m hastening recoven, pirticalarlT 
in shortening the period of resolution There is some evidence to indicate 
that pneumonia maj be aborted bj the eirl^ and intensive, use of diathermy 
This result has apparently been the case in a number of instances and 
yet it 13 extremely difSc-ult to prove one way or the other It seems 
logical, however, to employ it at the earliest possible moment after a 
diagnosis or provisional diagnosis is nude, because of the almost absolute 
certainty that it is safe The total duration of the active stage of the 
disease was apparently not affected in our cases, but the condition of the 
patient and the temperature findings were both markedly affected The 
temperature started down by lysis immediately following the first applica 
tion of diathermv, in nearly every ense A similar temperature etiect 
was noted even m the few which had a lethal outcome 

This statement can be made without fear of successful contradiction 
A crisis does not occur m lobar pneumonia where diathermv is u«ed In 
fact, so striking is this point that lu several of the 'cattered ca es reported 
the diagnosis was placed m doubt because there was no crisis In our 
cases the laboratory reports preclude anv doubt as to the accuracy of the 
diagnosis Still more marked, however, are the effects obtuned on the 
patients’ svmptoms in practically everv treatment, the number of which 
IS now several hundred Cyanosis le&sens or disappears, the expiratorv 
grunt, yvhen present, is markedlv diinimsbod, or it ceases entirely The 
respiration rate usually falls and the breathing is less labored The 
patient receiyes from two to four hours of distinct relief from diatrcbS 
during which he usually drops off to sleep , 

The question arises as to what actually occurs yvithm the congested 
lung This question is difficult to answer but we are certain that something 
definite occurs which relieves, at least temporarily, the overload upon 
the right aide of the heart Lymphatic and capillary drunage are im 
doubtedlv augmented and the intense heat produced, estimated at from 
twelve to tvventv degrees Fahrenheit above that of the body, mav me- 
chanically melt down some of tlie exudate . 

The relief felt bv the patient after tbo crisis is of cour«c, out 
proportion to any sudden physieU chanim occurring within the 
and a somewhat similar and unexplainable relief occurs here The r, 
at a great expenditure of energv, reacts to the toxins with a ri«e ol r 
five to seven degrees of temperature, perhaps even greater “ 

Tvithin the congested lung If the organic structure of heart and i nev 
and sufficient pulmonary tissue remains intact and the dose of 
not overwhelming crisis occurs and the patient is started on t e 
to recovery By means of diathenny wo create, without the rapm 
ing of the bodv’s available energy, a more intense and «!iarply mca i 
temperature We do not, of course aid directly m the fonnation of an i 
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bodies The re«ults whicb hd^e beea found clinically in tbe application 
of dlatlle^n^, therefore clostl> parallel what mii'ht have been expected 
The most careful and continuous obser\ation of these cases has at no tune 
demonstrated tint diathermv was harmful in aD\ stage or tjpe of the 
disease Further stiidj will undouhtedh reveal the fact that this measure 
IS more usctul m certain stages of the di ease than in others It maj even 
point to the fact that it times it is contri indicated Up to the present, 
however, this Ins not ocenmd It has not prevented other lolies from 
bemg affected while one lahe was hcing trt itcd The few occasions when 
this occurred came however, at a time when the diathermy treatments 
had been markedly reduced because of the improvement in the lobes under 
treatment 

It is believed that the maihed avmptiinitic relief which follows the 
application of diathenuj is gieat cnougli to turn the sc lies in manj severe 
cases Shorter treatments at three to four hour intervals during the en 
tite critical atogc would he indicated m 8U<h cotiditiona The writer 
would urgo a wider eniplovineiit of diathcrmv m pneumonia It has 
Bicmcd to Jura to bo a most hopeful tv pc of treatment and should b© 
coupled with tho sonim in those tvpcs of the disei«c in which serum is 
indicated We mav confidently expect that in the near future our knowl 
edgo of the results of this tvpo of therapy will be greatlj increased 

Pulmonary Tuberculosis — Ihero has rcccntlv occurred some cban„o 
111 our conception of the minner m which certain pbvsieal agents plaj 
their part m the treatment ol this condition It has been the wnter^ 
privilege to bo associated in a con ulling capacity with Major Leonard 
Wool ev Paeon Surgical Chief, in the Pbvsiofherspcutic Department of 
the Government Hospital for tuberculous ex service men at New Haven 
for the past three jesrs He is indebted to Major Bacon for the exposi 
tioii of the thcorj upon which the therapeutic application of exercise and 
ultraviolet light to this diww is hvstd A. brief stiteraent of the e con 
(iptiona is necessirv to an nnderstandiug of the treatment lagime 

The tubercle I icilhis produies a toxin to which the lxid> rcncts and 
as a result of which reaction i enabled to build up x cicatricial fibrofie 
''ncapsulation of the bacilli Mithm this fabrous wall tlie bacilli undergo 
slow ittcniiatiou in their virulence Under conditions fnvomble to them 
thev undergo development dis olve or break through the protcctiiuj capsule 
and again become a menace Tlie allergenic respon es of the tissues to 
the invnsion of the tubercle bacillus is es ciitinl to its proper defense 
sginnst the orgain in In many cases there remains for considerable 
periods a state of fair bilince in which partlv attenuated organisms arc 
Riirrounded In a fair amount of protce.ting cicitnx the general bodiU 
health remaining below par Such patients while showing normal tem 
pcratiiro at rest mav exhibit an overactiv© thyroid bvportbjroidosia re- 
current colds and tvpieal effort syndrome The e are the patients who 
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Lrc'ik down readily upon the attempt to resume normil activitj To 
piotect such a patient propirh, an increa<»iii_ stimulation to the fonaa 
tion of adequate cicatricial tissue around the tulicrcle is essential Thii 
stimulus mav be obtained b^ intentionally stirring up the dormant baeilli 
to increase toxin production B\ rest, fresh air and adequate mitn 
tion tilt body is prepared for these responses^ ind the bicilli arc at the 
same time ittomiatcd in their virulence This is probably the iimnimo 
lojjicil action of tuberculin A similar result inij be obtained by ivhat 
might be called the auto-mocnlation method, using the effett of ex 
erciscs and iiltraMolct light to attain a systemic rnctiou In seeling to 
bring about tbis result an orerdo'se rna^ bring disister Ch/ucalli, tluJ 
condition is met with m the too earl> return of the patient to mifor 
actiiitx or in c'xccssne doses of hcliotlieripy or actmotherapv Under the 
stimulation of an cscessnc dose of toxin the body attempts to retstabli Ii 
Its lotil defenses but the areis involved are increased m loth size and 
number and the protecting stnicturo is ncctssanly vvealer Bacon sag 
gests that the tfFcet of exerci«e is due to changes in the fluids and con 
sequent osmotic pressure, leading to increased absorption of twins in 
the vicmitv of the tubercles, scattered tliroughout the spongy tissue of 
the lungs Both exercise and ultruiolct light, as will be liter howu 
produce concomitant effects, distincflv fvvornblo to recuperation if 
graded ‘‘O as to invoke the optimum response Tlic emphasis here madi 
is> to show how their emplovment in the wrong stage of the disease or 
in excessive tmounts mav bo cxtremelv harmful Therefore, these pot^t 
agencies must al o be used with extreme care In that stage of the dis 
ease where the temperature has returned practicallv to normal and the 
active cvniptoms have been arre&tcd bv rest, adequate diet and frcsi 
\ir carefullv graded treatment by exercises and ultraviolet light i3 
indicated 

Exfretses — ^After the patient’s temperature has been prictieilly nor 
mal for some two to four weeks, the exercises in Group 1 mav be given 
\nything more than the slightest febrile reaction dtmaiuls a furticr 
period of rest before again attemptiug exercise If a few weeks cmplo' 
ment oi these ^entle exercises produces no untoward svmptoic*, the ex 
ereises included in Group 2 mav be substituted Uiifiiorible nspon ft 
to this exeitise dosagt place the patient back at rest or in Group 
according to the severity of the reaction After four to twelve wet 
of work with this group a patient max be advanced to Group ^ I 
which he IS ready for discharge Irom. the hospital or samtaniim an 
should be iii condition sIowJv ind grailuallv (u resume his former octupa 
tion These exercises mav be entrusted to the well trained phvsiotlierapv 
aide or phvsical director but must be under the constant ob ervation 
the phvsician, who should withdraw at once any patient showing signs 
distress 
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Group 1 

These e-^crci«e3 constitute a seneg of tlouhj perfomifd gentle ex 
erews in which all strain on the client wall and all Mgorous breathing are 
aioided The> are alowh coordimted arm and leg cxcrciees and lery 
gentle trunV bendings which nia> hi pirformed in recumbent sitting or 
standing positions From two to lour repetitions of each joint moiemeut 
are siifhcient Heat periods are sers frequent dnnno the ten to tweiiti 
iniiuitcs lesson 

Gaoip 2 

The pitients takiii^ these (xiniMs irc i 'cmblcd m regular cla s 
fomation Tliey nro gnen tin lull mimbor of general setting up ox 
erci cs performed at a nlatixeh slow rhythm Mowlv performed march 
mg tactics arc soinctirats included Three to six movements of eich type 
are sufficient Good fonn in the exceution of the moycmeiits i« «triyni 
for hnt without speed or snap Itext periods arc given during the half 
h )ur period 

Groi 1 <) 

These exercises constitute i^ciurd sinppiK cxeeiitod, full ottiiigup 
drill with tho moycinonts ri pelted fuir l<> <vht turns eacli with vigor 
and speed ^\nlkl^g uid Iip.Ut „inicsma> be nieliidcd in this group 
^Miin the reaction to this form of cxcrci«< is favonble the pitients are 
nady lor their discharge from th« hospital or sanitarium and a return to 
their former occupation in fine mu <ular condition 

In our government ho pitils these ixercisis hm the further adian 
tap,c of deraoiistrUing both to the men amt to the medical staff the 
pitmits fitness for leaec or discharge 

VUraiiolet Li<jld following technic of applying ultraviolet light 

to pitients whose condition was complmted with pulmonary tuherculosK 
has been in opcrition more than two veirs at the Coycnnneiit lulmr 
culosis Hospital at \iyy Haven and the n ults liavi, proved inuiiciitly 
atisfactarv Tho ame technic i appheabh to patients buffering from 
uni mipluitid tuberculosis Major Bacen divides the Ixidy into eight 
zones four on tlu antinor and four cn the posterior a poet The fir t 
zoiii ixhnds m the anterior surfiee from the feet to the kuics the sec- 
ond iiKludcs the anterior lhip,h region and the dorsum of the hand and 
wn t till third the aldonicii and the interior part of the fori mn the 

fourth thi < hi toiidnctk Aiies\ \ H and ^ III are ooTTes|M)iiding 
an as on tin posh ri ir surfaic of the bode Irradiation with the 2 000 
'atiOh'-powcr light for fen minutes pn-ceiles all tnatincnts This is an 
e cntial p irt of tho ngim 
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TrEATArii.>T 1 

\\ ith the air-cooled nicrciirj tung<»tcn lamp at a distance of (Inrtv 
inches, Zone I is exposed for one mmutc 

Tpe^tuent 2 

Zone I IS exposed for one minute, Zones I and II for an additional 
iniiuite Tho treatments prosjress in this m inner until all zones line 
hten exposed, nitli a total time of thirty six minutes After sixteen treat 
ineuts tho senes has been completed 'iinl the limp is lowered two inelics, 
then the whole 'interior surface of the hoeh is treated for two minutes 
The next daj the posterior surface is ra^cd for the same length of time 
This proctdiuo is repeited until the limp Ins been lowered to twcnt; 
inches, nfter winch the roiu mothoel is agim resorted to, increasing two 
zones at i time, instead of one, to n maximum of thl^t^ six inmntcs This 
Tiry gndml incicx«o Ins tmblcd our worhiii^j np to iri-iximnin m seaxl? 
e\erx ciso without producing incrensod febrile s^miptoms 

llydroflierapy — The hte Simon Bmicli, in liis text on h\dmthonp\, 
calls attention to the «tunwlative effcxl of cool and cold wifer applied to 
the skin in pulmonary cases The witcr is first applied at a tcmpentim 
of ibout 00® F and given at a slighth lower temperature m each bik 
cccding treatment as the patient becomes used to it It mav be applied 
as a spon^o bath or bv means of the fan douche and should never be given 
at a lower tempenture than 70® F A distinct gam in appetite, Meep and 
weight IS claimed for this method of troitment It would «cem to be 
indicated in that stage of the condition in which active exereiso his been 
advised and <>hould be carefulh watched for the appeirance of unfavnrablL 
symptoms m exactly the same wav as lu3 been advised when exercise was 
given 

Massage — In the heginning of the quiesci nt period, at that stage m 
which restricted use of generil mild exercise was advised general mis 
sa^e, consisting of mild petrissage and effleunge, maj be emploved wit 
advantage to the patient 

In a light general treatment or where the four extremities onb 
included, onlj about one-tliird of the time should be employed as m t e 
average general massage treatment 

In the terminal stages of the disease, no procedure brings more com 
fort to the patient than gentle general massage It is possible to impro'*^ 
local circulation impeded by pressure and immobility and to prevent or 
delay the appearance of bed «!ores 

Plenritis — The pain incident to the acute inflammation of the pleur 
can be rehev ed by local intensive radiant light and surface high freiyweiwy 
or direct diathermv The 1,600 candle-power lamp at a distance of 
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teen to eighteen inches for thirty minutea will produce a marked analgesic 
effect 

Diathermy should be applied by large flcyihle metal plates, so ar- 
ranged as to be onlj four or five inches apart on the affected side of the 
chest In this pcisition, beside the throng and through heat a distinct 
edge effect is produced The current will flow in greater density through 
the subcutaneous tissue between the plates and heat ma\ be produced to 
tolerance Use 1,000 milliarapcrcs for tliirtv minutes 

With simple effusion the simc technic is continued to promote drainage 
Empyema ’—This complication retinircs surgical drainage \\ ith dram 
age established and even the in titution of the Cirrel Dakin tcchnic all 
iii^ts do not progress favoribK It was m this tvpo of case often fur 
tlitr tomplicated with osteomaelitis <t the rcbcctod nb stumps tint physio 
therape attained some of its mist bnlliaut results m the ininv post 
iiifliunza ca«08 of this tape \tliich otcnrre<l m the Ann> The treat 
ment, as given does not interfere in the shditcst degree with the proper 
surgical procerlures including the Cam ) Dakin tubes 

Jlajor 0 AI Sampson and Captuu A B Hir«h treated a \crv large 
group of empioma eases at toy Hills Oencril lIospit.il later the Hoff 
General Hospital of the Armv IIksc were largch due to infection by 
the Streptococcus hemolvticns man' of the sequela} of the influenza 
pneumonia rcmaiiung 

The object of the treatment is to inenase the local arterial blood 
supply and both the quahtv and qnantit' of the pUagoc'tes. Radiant 
light used alone did not produc* a marked effect When combined with 
direct diatlicrmj howo'cr the resiilu were 'crj satisfactory The first 
case treated had become steadily wor«c after nine nb resections, and had 
thirteen discharging sinusts 

Tadiant light, from a 1 500 candle-power lamp for fifteen minutes 
was followed by direct dialhenni applied rie,ht over the scars and dis 
charging sinuses At fint o<K> imlbaraperes of current 'vere used 
gradually workin,, up to 2,000 milliampercs for one hour General ir 
radiation 'vitli the air-cooled ultraviolet lamp was used, wuth increasing 
timf starting at twenty four inches for two minutes This caac was en 
tirely healed m a eoinparatnel' iJiort time 

^«agelaehmidt Howasclnek and S>abcrton have all attained eqiiall' good 
results m the applieatiou of diatherm' to cnipiema It is clearh in 
dicated in all forms of pleuntis 

Adhesions — CiimUrLatch has bad results in troiting the e ca es with 
ehlorin ionization The writer emplo'ed in his army ca«es a cotnbina 
tion of diathermv hv the technic dt cnhid alio'c and d«p-breathing 
ticrcises. 

Th< o gradcsl deep-breithmg fraercisos should ho begun cirh while 
the patient is still a lied ci«e They promote drainage and pment the 
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formation of adliesions Once formed, adlicsioiis maj bo stretched and 
broken up by tbeir use Slow, deep respirations of the “pecfonl tjpc 
are gnen, with prolonged n&t periods. Tbe^ may, uith advantage, be 
is ociated with bilateral arm abductions, where possible 


DISEASES AND INJURIES OP THE SKIN 

The u«p of radium N ray and ultraviolet light m the treatment of 
various pathological conditions of the skiii is a recent and npidli spread 
nio development in therapeutics The relitiic mIho of cich of thee 
measures has not been definite?! determined m cierj mstmcc Tk 
propir selection of the treatment cannot bo stiiulardized until the derma 
tologists have thoroUgbli tried out all of thesi meisures m cases where 
their application seems to lx indicated Broadlj speiking, this gunewl 
statement holds true These physical agents are somewhat similar lo 
action, as would bo etpoeted from the fact that thej arc derived from 
adjoining uaic-lengths of light yibration In most derroatological condi 
tions omen ible to tre Ument bv both X ra> and ultrsnolet light, tlit X rav 
IS usually quicker in its action but lias a greater tendenca to scar the shiu 
and, except under most careful tcchnic, has certain elements of dinfft 
not involved in the usc of ultraviolet rus In general and diffused con 
ditions, like acne of the face, where tcniporarv evfolntion bv ultraviolet 
light might be di«advantageou , the X rav is to be preferred lu most 
sharplj localized conditions, the absolute safety of ultravaolet light is a 
point highlj in favor of its use 

Alopecia — The general folhng out of Lair in carl^ adult hfo jieldSi 
as a rule, most satisfactorily to the proper application of phvsiotherapr 
Bernstein uses the air cooled all mercury burner at twenty four inches for 
ten minutes, increasing five minutes per dav to a ma'vinium of thirty 
mimites He treats the parts every other dav for tbrte treatments an 
then twice a week M i c uses approximatelv the same teebme with t e 
treatments two weeks apart, and calls attention to the necessity ^ 
moving the scales if seborrheic eczema is present One should reduce 
the time by half in using t?ie tungsten morcurv aircooled burner t is 
better to move the patient a head or the lamp slightly , during the treatmen , 
so that the hair shadows will not prevent the li^ht from reaching a 1 pa ^ 
of the scalp , 

e have foaand a combined technic to be still more efBcieut I rfc ^ 
mg the ultraviolet irradiation at the tune, distance and dailv incremen 
mentioned, we use about eight minutes local application of the su 
non vacuum high frequency scalp electrode which is made m the orm 
a coarse comb The ordinary small surface electrode, however, tony 
used m«tead of this special one A flexible metal electrode may 
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plied to tlio ^rist of the operator oi pitiint and a fingertip massage of 
the sealp ^vliich localizes the high frpqupiic> stimulation ma\ then be given 
This may bt substituted for the ippluation of the high frequenca electrode 
directlj to the scalp 

It will be noted in manj of these cases that the scalp is quite tight 
and tilt locil tirtulation Ihtrebv sum* what impeded With the palms 
pi iced o\er the fortheid and occiput tlieu on l>oth timporal and finally 
on both parietal, regions it may lie IjoscuciI ouiewhat by circular knead 
ing moving the whole scalp on the skull It is quite usual for the hair 
to stop falling out and for the itehu)^ which generally accompanies this 
condition, to he entirely crwln iteel at thi first treatment 

freatment should ho four times a wttk for four to twelve weeks to ae* 
eomplisli lasting and satisfactory r« suits 

Alopecia Areata — In this < m litini the, ctiologv will to a lar^,© evtent 
determine the «uccc8S of the treitment Certain types arc amenable to 
treatment bj the technn, just given aboye 

Acne — In scyert ci«e> ol acne it is nefccs irv to seeme an exfoliation 
of the skin to prodiic' a listing result and the patient should be par 
ticularly warned in rCgiard to this c«pc<ialK in the treatment of the face 
The few ilajs of disfigurition ire rendered well worth yvhil© by the re- 
sults obtained in most casts Firtunifih the face responds particularly 
well to a thorough treatment (.ertain writers among them Clark give 
an initial dose at twelve inches for ten minutes producing a siiddoii and 
sharp reaction Bernstein uses in initial time of five minutes di tance 
thirty six inches adding five minutes and deercasing the distance six 
inches at each sub eqiicnt treatment t<> maximum of twenty nunutce at 
twelve niches He ,^tycs one tjeatnunt eiery other day until three, have 
liccn given then twice a week if furtlur trcitments irc neces ary 

Oliver points out the efficiency >f ultriviolet light in acne vulgans 
which mij be given hv the teihinc mentioned above or with compression 
hj the surface appluator from the watcrcooled licht three to five minutes 
Pitcher states th it the \ rav icts more quicklj but w ith greater li 
ability to the formation of se its and telaugiecta«C3 

Angioma — This condition mav lie treited with the witer-cooled lamp 
surface applicitor with coroprrssun from twenty to fortv minutes ro- 
pe itid every three vvveks lewis Tones Guilleioot and G Betton Massey 
treat this conditnii by elcctrolvais This miv be done by the bipolar 
liutlird VMih Ijoth iietHlhs in the tumor or bv u mg a single needle and 
thf iiidifTerent clicfredo placed cl ewhere Jones work at bt Bartholo- 
mew s Hospital III TiOiidm Ins been very iieeessful and he advises the 
earliest piissiblo treatment of tlu^ condition beeau c of its npid growth 
111 infiiit The object is to coaculatc the blood in the tumor and destroy 
the w ills of the dihtcd ves e! oblifcratiiii, the cavitv while not destroy 
in^ the overlying skin. The po itivc pole needle mu t be platinum and 
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the negative ma^ he Bteel Thej ahoiiW he jusulated rath haii raller 
or shellac so that the\ maj pass through the healthy shm Tvitbont 
destrojiDg it From twentj to forty minutes of current is used, accord 
jng to the size of the groirtb Large grow ths rtvjuire multiple needle* Id 
growths less than two centimeters in size, a single positive needle should 
be u®ed with the negative electrode placed at a distance General an 
esthesia is sometimes neceasary The time Deccs«ary to destroy the iralls 
of the vessel is from three to live minutes Rarelv more than two appli 
cations are ncccs arv William L Clark, of Philadelphia, u«C3 dcsicca 
tion With high frequency current with good results His technic is that 
attributed to him and described under Desiccation He states that radium, 


however, is a method of choice in very laige growths 

Bums — hirst d^ec hums from any cau«e may he treated bv pro- 
longed radiation at about thirty inches by the radiant light Second and 
third-degree bums present a number of problems The he t surgical 
opinion seems to bo loaning toward the conception that the«e injnnei 
should alwavs be conaidcred as infected wounds Sealing them in with 
some typo of paraffin preparation occasionally gives brilliant results and 
does greatly allav the pain, hut it is not alway s a safe procedure 

Any method which will arrest the pain, dry up the exposed area, 
stenlue and at the same time markcdlv stimulate the new grovrtb of ^ 
cells may he considered an ideal procedure This ideal combination we 
have at hand m the uUrayiolot light Those who have employed it peak 
most highly of the results they hate obtained vnth it The aircooled lamp 
should ho u«ed, with the all mercury burner, the initial distance is twenty 
inches and the time throe minutes, vvitb one minute increment of dadr 
treatments With tho mercury tungsten burner, the initial time is one 
minute and a half, with one-half minute daily increment Between treat 
meats, dressings of sterile, dry gauze, not thick enough to be impcrnous 


to the air, are desirable . 

Where skin grafting is ncccssarv, the ultraviolet light should be carv 
employed as an aid In fact, it is certain that the wider u e of the n tra 
violet light will decrease the indications for skin grafting In 
hums, involving tendon sheaths and other subcutaneous structure*, on^ 
continued u«c of ultraviolet light with the same technic as above 
will greatly toughen and thicken the layer of new skm formed 
sage, particularly friction and vibration, and radiant light will 
adhesions and promote increased vascularity X ray and radium ^ 
should always he treated with ultraviolet light by the same tccbnic. ^ 
have seen, especially in X ray hums, the most astoni hing revolts 
number of army ca es where skin grafting had been thought nece^- 
and was finally not employed- ^ 

Boils — ^W ise states that no other remedy is as capable of 
and skm tension as rapidly as ultraviolet light in furunculosis. 
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stem uses tlic air-cnoled lamp ten to fifteen minutes at twehe inclic care- 
fullj coTcnOg, the surrounding tissue The greater bactericidal prop- 
irt\ of tho crater cooled lamp would indicate its use with farm gentle 
compression from the quartz surface applicitor The length of the trcit 
ment m ly extend from file to twents or even thirtv minutes with no ill ef 
feet Surrounding areas should be carefulU protected with adhesne 
plaster or other covering 

Onr own recent «crie3 toiers about Be\ent3 five cases Those cases 
appearing, for treatment before the central softening had occurred were 
aborted almost without exception b\ a single txposurt to quartz light 
\liout four fifths of the totil numKr of ciscs m our senes is included 
in this group Jlore advanced conditions should bo incised and surgicallv 
cleaned Our technic consists of tht ipphcation, as clo c as is tolerable 
of tho 1,500 candle-power li^t for Un to twontv minutes followed bv the 
water cooled ultraviolet h^ht throngb a localizer or with comprt sioii if 
possible for five to ten minutes after which a dram is inserted accord 

to tho routine surgical procedure Tina technic is repeated dailv after 
the old dram baa been removeil and the boil cleaned Tbc period of 
stonbration and filling m with new tissue to complete healing is invanablT 
reduced from 60 to 7o per cent bv this cmnlnncd technic It is an ideal 
illustration of tho corn lation of burgieal and pbvsiothcrapeutic procedure 

Carbuncles — Thcao are treated b^ cxictlj the same technic luid with 
the same indications as regards mci«ion and drainage This condition 
ton in the carlv stage is freqncntiv aborted Poth with carbuncles and 
boiN extreme induration is often present in the surrounding tissue This 
stasis impedes the proper vascularitv of tho part and is usually one of 
the causes of tho excessive pain common m these conditions The m 
duration mav be greatlv dimmi hed by the use of the static effluve 
itcchanical removal of the surroimding induration hould bo followed bv 
an effort to increase the active blood siipplv to the part As has been 
repeatedlv mentioned this can be done in no wav so well os bv diathermv 
We find m this condition a special use for the edge effect of heat con 
ccntratioii m the skin and subcutaneous ti sue Ktween two closclv placed 
electrodes Flexible metal plates an* therefore selected containing from 
three to six square uuhe prepand as usual and applied opposite each 
other a short distance from the infected tissue V small amount of cur* 
rent from ‘i0f> to COO iniUismpcres is n cil The relief from pain is 
often almost immediate and the aceolcration of the healing proccbS is 
as a rule viaibK hastened 

Callosities — Tlu t eonditi ins lioiild bt aoftenrd bv prolongi d soaking 
and 1 \ tin application of the ordman com mixtures This mav al-xi l« 
accompli hed by sodium chlond lonizatiou iiung 2 to 4 jxr cent silt 
®olutnn on tlie negative poh applied dinttlv to the callus, giving 8 to 
10 Tnilliampere® of current for thirtv to fiftv minutes If not then re- 
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niovnllc en vim^c tlic callus sliotild lx R}ifl\cd or scraped to as prrat a 
<lpgrco ns possible svitlioul cmsin^ Wctdiiij, It nnv flien again K 
louiztd after the tcclmic just described or treated -witli tlic hrge qinrtz 
surface applicatoi from tbc iir or water-cooled ultriviolct lamp, naing 
twcut} to tlurt\ minutes with firm compression Ileeurreiices cm, as a 
rule, onl\ bo presented b\ a proper redistribution of pressure or sieiglit 
whicli was tbc urifjiinl cause of tbc cillus formation 

Eczema — 1 (/'cmi l>ciu„ a group of conditions ritber thin a sin,,li' 
cntit> , results \ ir\ w idelj m tlic dilTcrent t% pcs As b is boon mi ntinncd 
before rather mild elosos of geiicril iiltriiiolct light have hrniiglit on a 
form of cczeini m soitral arthritic ciscs When ultniiolct light is cm 
plo\ cd p irtK ul irh in local cereniatoiis conditions, it should be giicn m 
teiisuel} Lar^o are is mi\ be treated b> means of flic air-coolcd light, 
with iiutifil exposure of tiei mimitis at thirty siK inches, decreasing tlic 
distance luo indies and lucre ising the tune five mmutea dailj to a mi'ci 
mum of twentv inmutis at twelve iiiclits This is the tedinic of Birn 
stem Wo hue found, csjiccinlK in our chronic eases with thich ex 
conated skin, that it is Utter to give a massive dose at once, triiiig to 
obtain a coinph tc peeling of tbo epidermis following the initial treatmiiit 
Prom throe to ten minutes at twelves iiiciws with the air-cooled limp will 
iisualK accomplish the desired result With tho formitinn of new «kin, 
the itehiUf, lias p.enorillv cutirclj disippoircd In maiiv ciscs it is tx 
tremolv diirieult to ohtiin an even applieitiou of the light *'kin and 
mucous membrane folds must l>c eircfiillv obliterated and all pift* 
tho surface to be trcitcd should be, as far ns possible, cquallv distant from 
the burner 

Epithelioma —The sqii iinous cell fvjK* of cpitlichoma rm> »t bmes 
bo dcstroved bv intensive doses of uUrmolet ht,bt It jidd“, however, 
so much more n idilv to tbc sop irate or combined application of ^ rav 
and radium tint lie use of ipiart/ l>f,ht is liirdlj justihible Jlctastatie 
{ xtension of tin and other malign uuics often require intensive exposures 
to tho \ ra\ which border on n destructive skin dose There seems to 
he no question tint a rtgiim of nltnixiolct light tapeciallj m tiiose v\ m 
tan, will protect the skm somewhat from X riv burn Just how far t iis 
protection extends and to what d(p,iic it will enahlo ns to imiltip v le 
X ray dosage, has not lu cii vvorkid out dofinitclv . 

In advaiued ipithrlioiiias, with sloiijiiug and olTensivc discliargt, le 
ultraviolet lif^ht is most useful m 10111111117111^ these distnssiug 
Ihero are miiij cisrs iMyond siir„u il aid when mtinsive do is 0 
li^^ht will ell in (111 fu Id to a dtgni imapproaihed b\ pricticillv anj 0 1 
means at our toinin iiid , 

Erysipelas — A smprismg amount of effert upon this condi 10 ^ 

been attained bv such a simple proccduro as the applicition of ra 
This meisnrc ftlioiihl l>p applied to tolorance for several lours 
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po-^siLle The use of ultri\iolct light has been sucpessfiillj emplojcd 1% 
scrcnl unttrs Tho tcohnic as gi'eii bj them is practicillj tlit s.imc 
initial distance thirt\ si^ inches time h%e mitmtes lowtriiiif tho bmp a 
few inches d ul\ to eighteen inches, md mere win., the time to a maximum 
of five to fifteen minutes daih lit-atmtnts should be gi'tu on iltcrnatc 
dies It IS difficult to sec \\h> with the siirroiiudiiig iria properh pro 
tcctcd, a destmetiio skin dose of ultmiokt ten to fifteen inches for 
tin to fifteen niinntcs, depending upon tho txpe of lamp used, should not 
at onee he 

Erythema Induratum — Oliver reports n number of cJ cs successfully 
treated by tho water coiled ultriviolct hmp He carefiilh protects the 
licaltliv surrounding «kin and uses compreasion from one to two minutes 
directly over the affected area 

Leukoderma — fooiney scoured bv moans of the aircooltd light a 
oiinipletc pigmentation in some ot the affectciJ areas nf tin <kiii and In 
w 18 able to obtain some degree ol piatueiitution in all an as treated Tina 
luw pigmentation p< rsisted for montlis evith no appreciable fading lor 
tiinatoly tho results secured m the tre itment of areas on the face were 
the most satisf actor) of an\ pirt of the bodv Tn areas of tho bode 
normall) covered b) elothiDp onK partiil pigment ition inij lx: ccurod 

Lupus — In tho enthematous tvp f I irk soeiircil „ood results lu twelve 
lasis of this condition usuie, ultriviolet li,ht with compri sion for 
tliirtv five minutes 

Clark s group nf ca f s of lupus vulgaris were cleared up bv not more 
than three exposures IK eiiipl ved the sime teehnio as in the crvtho- 
inatoHs type Iiuseu has secured good results with the u»i of tlie carbon 
arc lamp 

Nevi — The flat tv pc of mvi vuld quite reulilv to intensive do<s 
of ultraviolet light with finn orapnsaiou It is ncct sarv to scxruro a 
gold bum and blistering to obtaiu a atisfactorv result As much as .^0 per 
cent improvement often follows a smgh application Clark Pemstein 
and Oliver iniplov a praeticiiUv identieal tcelinic The surface quartr 
Hppheator w itli the vvatcr-coolcd light and htav v comprc'ision is u cd from 
twent) to fortv minutes npe ited iverv three wciks as long as it is 
nceessarv I revo«t treits the former t\p hv ur^ical ionization with the 
gdvanic current eniplovnig > niilliaTnpvres and ii in„ a technic similir 
to that discrilnd for tin distructiun of aii^toma 

Psoriasis — Tlie treitmeiit of tins condition ^ivos quite varual results 
and tho gi nr nil tendenev is to a n cum nee t sing tin atr-eoolcd rjuart/ 
lamp Ikrnstom and othirs stirt with an niitiil dislnice of thirtv-six 
intlic which IS ndiicfxl gridmllv to twelve and an initial tiun of ten 
mimitis nun i cl gridiivllv to thirtv A\ith tin piirnmnding ams pro 
t itei! thin cm lx* no ohjecfim fe the mire prnliiigrd initnl esptwure 
11 1x1 li\ ^\^vl and Oliver, who tmplov fnratlse stirt the m utmuun do c 



.IS COMBINED ifETHODS OF PHYSIOTHERAPF 

of Bernstein’s technic Treatments ma> be given every other day with 
the former ind once n week with the latter technic 

Pruritus — This chrome condition is \cry common and very rtsi«tant 
to all tv pcs of treitment As is well known, the pallntive ointments to 
which moflt patients turn for relief tend, in the long run, to aegravafe 
the condition Undorl>ing constitutional causes must he considered and 
whore possible remov ed There are many eases in which autogenous vac- 
cines and local npplieitions of all sorts bring no relief Eadmm and 
X raj are often useful, but are not always free from danger Ultraviolet 
light has definitclj ind ratlitr permanenth relieved a good many of 
these conditions Quartz surface applications with compression from the 
water-cooled lamp are to be preftrr^ m those locations m which it is 
possible to use them Folds of skin and mucous membrane mu t be flat 
tened out so that the compression and irradiation will reach all portions 
of the affected 'irea in e<{«al concenlrilioa. k destnictiie do‘e oi two to 
four minutes is indicated 

In pruntu? semlts Provost has recured results bv the application of 
static bnish and high frcijiiency elBurc in conjiinctjon with the Sm 
Rolfe reports very satisfactory results m thirty uncoraplicafed cases of 
pruritus am of from eight mouths to thirty five year#' standing Erom 
twelve to fifteen treatments wore required bv his method of zinc chlorid 
and lodm ionization winch relieved at once the intensitv of the svinptoins 
An almost complete relief from the itching persists for one or two dsj* 
immediately follow ing the tre itinent, and the return is less inten e each 
time During the course of the treatments no locil ipplications an used, 
hut local cleanliness is insisted upon Bolfe emplovs a 2 per cent zinc 
chlond solution The ordinary galvanic plates are u«td, eveept that the 
active circular electrode is provided with a fleville metal back which can 
he bent and carefully shaped to the contour of the part to be treated T ® 
patient is placed in the right Sims position with the indiffereut c ec- 
trode under the right buttocks In moist mveerited conditions of t ^ 
skm, the zinc chlond applied bv the positive pole is used for two or t ^ 
treatments following which lodm is employed He uses Lugols sou 
tion diluted with four parts of distilled water at first, later less m ® 
solutions may be applied The lodin is applied from the uegitive poe 
IS the active electrode Cotton may lie soak^ in the solution and 
applied to the part with the active pad placed over it A rather oCg 
treatment, from thirty to fortv minutes, is indicated, u«ing onlv ^ 
milliamperes of current Treitments miv be given daily it first, 
twice a week Rolfe rightly emphasizes the value of continued 
at weekly intervals, for a short time after the disappearance o 
symptoms ,, 

Tinea — This condition will often yield to intensive doses ot 
violet light Air-coolcd or wstercooled irradiations may be given at 
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to SIX incliPS distance for three to ten minutes rrpeated ticrj third dav 
as long as is necessary 

Telangiectasis — This is best treated bv tho w iter-cooleil ultraviolet 
light using surface application with compression- It maj be giien from 
ten to thirty minutes and repeated everj ten dajs or two weeks, if nec 
essary 

Ulcers — Ordinary vancos** ukers will heal as a rule more ripidU 
under the application of ultraviolet light than bj the usuil routine sur 
gienl procedures An aircooled lijdit is to be preferred to the water 
cooled, except where there is much infection, when the u e of the latter 
13 indicated Stowell emphisizcs the xahie of preliminary snrgicil 
cleansing and tho use of static spirks and efllme to reduce the induration 
of surrounding tissue when present Tins will greatlv assist m relit ving 
the hnnphatio stasis and rciD'-litutiug the normal blood supph The leg 
should be kept delated during the entire treatment and after tho treat 
went should bo bandaged firmly and c\tnlv from tho toes up whilo still 
elevated 

Tho ultraviolet liglit ‘hould be applied in stimulativo doses, the initial 
one bcinj, from four to five minutes at thirtv luchc*, with a reduction of 
distance to eighteen inches and an inert i«e m tlie time to a maximum of 
twtntj minutes Tho treatments should be given cverj second or third 
dav \\i 0 nports prompt healing m mauj ca cs o treated and Oliver 
speaks of almost uniformlv gi)>d results in twcutj five of his cases which 
were healed with a good thick, new tpithdiuin Oliver exposes tho skin 
for about an inch around the ulcer and u cs two minutes at ten inches 
once a week In my cases I have cmplovcd radiant light for ten minutes 
followed bv the ultraviolet !ip,ht and have u «! maiiago as an aid m the 
removal of the cimmonly as«oeiaU J hmpUalic sUsis 

Ulcers of the pressure vanctv following the removal of casts or the 
ordinary dccuhitil type are treated by stimulating ina«sagc of the sur 
rounding tiisues the rimocil of huiphatic alnwn he static or massjgi 
and by tho direct appliestion of radiant light uud ultraviolet light with 
a similar technic to that juH given. 
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Amenorrhea — Ca cs where operative proccthires are not indicated 
may bo treated b\ physiothcrapc 

This condition when as ociatixl with neunsthenia and low blood pres 
sure IS anicnabh to tn itment bv atatic charge from the iiegntive pole 
^^^lere anemia is pronounccil a couiM* of general nctniotherapv should I" 
given Turrell has gociired good rc nits bv the u«o of diatliermv Fight 
to twelve hundred milliampcris should be given for thirtv to forty min 
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utcs ;Mth one electrode on tbe liimbir ngioii and the other applied over 
the o\ tries The phtc •diould lx- about five tight inches The trial 
mciit IS begun a netk before tbe expected period and continued dailj 
until menstniatJon begins 

Dysmenorrhea — lewis Tones and Cnmbcrbntch tthisc the emplov 
ment of static charge with efflnvc to tbe lumbar spine bej,inaing a week 
or ten da^s before the period and discontinuing the treatnu-Dt at its onset 

lurrell lits secured results with direct dntliprmv, using a l-irge in 
ditftrent electrode o\tr the lower back and a snitllcr active electrode over 


etch ovarian region m turn, 2,000 milliamperts for ten minutes la each 
region Treatment should be instituted three dtjs before, and may he 
given during the period if the ptm is stvere 

Exercise — Jloshcr, Drew ind the writer have repeatedly cmphvsized 
the fact that women must be ttiif^bt to rCpird mcnstrnttion as a perfectly 
normal function tnd not as m illness The vtluc of lijit exercise diinn' 
the entire period m tbe nb cnee of real pathologv has been proved 
ilanj eases arc duo in part to f uiltv posture, improper eJothme con 
stipation and other conditions which must receive attention Warm bath 
mg 18 not onh safe but advisable 

diking class room c^crci&es, light floor work and tactics should be 
given without interruption \ loknt athletics should gcnerdllr be 


dieted for two or three davs 

Special exorcises «liouM be given to all «evert, ca«C3 The effect of 
this exercise treatment m a larse group of college women, reported bv 
Clelia Jloshcr of Teland Stanford Umvcrsitv, his been to shorten the 
total length of the period, diminish the pain and improve the mental at 


titudo of the patients 

The patient is placed in the supine lyin^ position, knees flexed One 
hand without pressure or % amall hook la then placed on the ahiloiucn 
The patients attention is directed to the riisnig and lowering of f ® 
abdominal wall to the grtalest possible decree without straining bv sovfi 
deep respiratorv movements Thus the diaphragm is used as a buctioa 
pump to deplete pelvic conge tion Five to ten repetitions of the « 
ercise are advised morning and night tverv dav including the men tru 


Endometritis — Few conditions arc more satisfactonlv treated thcin 
this one bv electrotherapeutic measures Except in the presence oi 
tal tags, ionization has even advantage over curettage in the treatmen 
endometritis It is more safe and less inconvenient, requiring no 
preparation, hospitalization or loss of time Every part of the endometru 
is reached, everv crvpt of the mucous memhruic i-* penetrated 

W J Turrell emphasizes the neccvsity for emplov a correct tec m 
He surrounds the patients lower abdomen with a bath towel wet 
salmo and binds on the metal pad eompletelv around the bodv over 
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fowcl The metal p d is iLtn connected to the negative pole of the 
gahanic michiiip Zme or ctippcr bounds maj be « eel as the positnc 
pole The former are cLo eu when the septic discharge is pronounced 
and the latter in cases nhert there is much Weeding The sound selected 
IS lubulatid in its vaginal porticn h> rubber tubing lurrcll treats cervical 
erosions at the same time 1»v wrappnij, a piece of absorbent cotton Bonked 
in a 2 per cent zinc sulphite bilution iroiind the sound and applving it 
to the os Tilt patifiit is phted m th< Sims ptsition, the sound care- 
fully introduced and thi tiintut tiiimd on icrv graJinlh Tnciiti to 
Ihirti milliampero of curnnt iix u d for tiftccn minutes If pain 
otcursthe current should it imeebt redmed Ctscs uhieh dtitlop even? 
oianau or tubil pun dnnii^ iKCtunnt should be rtftrrul to tlie sur 
gron at once for i thoroiiph m X nmiiation If an% difheulti is cn 
onintercd in the rimoial ol tin sound Cumbcrbatch has suggested rovers 
ing the current for a hort iktumI ot low iiitensitv This will permit ca«i 
withdrawal Ho and Moamw a glas apcciilum. 

Cervical Erosions — Ihc tochiiK ot trcUiiv this condition ly zinc 
ionization with the gahann current La ju t been described in the treat 
meiit of endometritis 

Tlio pcrfiction ri the ipi irtz «pecnlum now permit? the applicitioii 
of ultraviolet light dircctli t the ceriicil loaiou One or two minutes in 
dircit apposition should U g)\ui fr m the watcriooled lamp with light 
daily increase in the tinn «»t tin ixpo »m 

Improved circulation ini\ la eennd bv the application directlv to 
tho cervix of the ln_li frn|iicmv 'ii^iiul clcetrodc Bv the u o of this 
lutcmal electrode and a snrfuei p)at< <loitrod« about six bv eight inches 
in size a direct diatlicrmw eiiinutmiv be given which will grcatlv hasten 
the hoiling of old lesions EiJit to tw<lve hundred milliampf res arc 
used for twenty minutes The siirt icc pi itc inav be applied to the lower 
abdomen and lumbar spine at alUnute treatments 

Infantile Uterus — I rote or B f” Hir t of tho TJniversitv of Pcun 
svhann lias described a tcchuic wliirh has lioen verv succe sful m the 
developinciit and rcstorition to fmictim of the infantile tv pc of nti ni It 
IS usiialh prctcdcd b\ ccrvicd dilitilion and a coimc of latrpus liiteiiin 
and pituitary cxtrict which alinr often givi no results He la cd his 
work on the tlicorv that flu uterine mn ele can In, divelopcd bv elec 
tncal stimnhtinn as cm uin other atrophied or poorh developed mn«elc 
Ills technic is as follows 

A copper electrode is m erted into the uterine cavity wuh the neces- 
sary a (ptie precautions \ lirge poiiji clcetrodc is placed over the ab- 
domen the pitKiit IS then ,.iren galv mism with the negative pole in 
the nlcm ') to 12 inilhaiupens This i followeel liv ripid and slow 
fiiradism iunlh be the EiRU>4)idaI eiirn nt the tn itment eauitimiing for 
twentv inimites and bcin„ applieal everv other dav intrrraitled in ca c 
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the monstruition occurs, but othcrwiso contmucd for about tlinc months 
Results are iiot secured h\ le<« than s\\ ueoks' treatment ho infec- 
tion of the endometrium or of the appendages follows this treatment, but 
naturally the greatest care in aseptic technic is ncccs-an The use of both 
farndic and sinusoidal is probabh unnecossir% 

In case tho ccriicnl canal is too narrow to admit one of tlio copper 
tipped electrode made for intn uterine use, a narrow, flexible phtimim 
electrode is cmplo^ed which is pncticillj indcstnictiblc Another re 
suit of this treatment is the permanent enlargement of tho conical canal 
hj clcctrohsis so tint the djsmonorrhen, which is an almost constant ac 
compnnimcnt of the lack of ph\sicil dc\elopmoiit, is iisiiallj pemnnentlr 
cured 

G Betton Ma«<»cy craplo\a a similar technic, giving the intraiifenne 
treatments hut oucc a week lie points out the contra indication for this 
technic m inflnmmntor\ conditions of the tubes 

It would seem hero, too, tint tho selection of cither the faradic or the 
aiDUSOidal current should suffice, if combined with the constant current 
pelvic Inflammatory Conditions— Sperling obtnined 50 per cent of 
subjective cures and 43 per cent of relief of syTripfoms m a vnnotr of 
these conditions in one hundred and ten cases lie used direct diatliermr 
Contiiiuod treatment was required in some ea«cs 

riio greatest caro must ^ overcised to cvchidc cases in need of 
gicil intervention on tlic other hind, inucli inav often bo accompli hed 
m man} cases unrelieved b> p-illiativc procedures 

Great relief often follows pioloiigvd radiant light of high candle-power 
followed bj gentle, long-continued diatlicrm), whicb maj bo guot^ ^ 
me ins of anterior and posterior surface pi itcs or bv alternating them ami 
using the vacuum or noiivacmiin vaginal electrode ns tlic other pole 
Thirtv to fort} minutes’ use of a current of 600 to 1,200 millinraperes 13 
indievted 

Mnnj eases of low grade chronic inflammatory conditions arc flS«oci 
ated With a porsistmt chronic piasivo congestion of tJio entire adnes'’ 
These patients do not take the general cxcrci«o which incrpi«cs tho re- 
spiratory excursions of the diaphragm and tends mechanically to 
this congestion ilierc sliould, therefore, be given m association with t e 
radiant light and diathermy, gentle deep rtspiraton exorcises of the » 
dominal t\po, two or three times daily The patient should be m t 
dorsal recumbent position with knees riiscd and take five to fifteen de*?? 
respirations ^ u be 

As soon as local tenderness and pain arc rcbeied the patient siioiua 
encouraged to tako light excreiso of a general tvpo Cases comph'^'i^ 
by chrome constipation may, as soon as the cessation of local tcndtrncss 
permits, begin the senes of abdominal exercisos outlined in the treatraeu 
of that condition 
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Enuresis — A toning up of splimrtenc musclt and nerve control 
sufficient to abate this condition has often been accomplished by electrical 
stimulation 

Turrell employs a coarse wire faradtc current, applied to tolerance, 
by electrodes placed on the penncum and lumbar region for ten minutes 

In adults tbo application of the static induced current from the nega 
tive side of the static machine b\ means of a rectal electrode, has given 
good results in a number of cases A slow 8urj,mg current is used for 
ten to fifteen minutes 

Gonorrhea — In the female this disease is often extremeH resistant to 
treatment Ivjaw has found the oi^inisms to be killed in six hours at a 
temperature of 40 C in three hours at 42 C and in one hour at 44° C 
Ills pntieuts withstood a temperature under diathermy of 44 5° C for 
hours without harm. He used one vaginal and one surface electrode for 
three hours at times eTtending the time to nine hours with three hours 
intermission The temperature ma\ be checked by thermometers in v agim 
or rectum No other writer cmplovs tucli length) treatments or speaks 
as certainly of obt lining a cure 

Von Buben reports a number of cures bv tbc use of diathennv m cases 
which were resistant to other methods 

ZiDo nr copper ionization bv the technic described for endometritis has 
been used with success by Ciimbtrbatch and others 

The combination of K)avv s intensive diatherm) regime, with direct 
irradiation b) ultraviolet li^ht from the water-cooled lamp bj means of 
the quartz sperulum should prove an eflicient means of treatment 

In the maffi thi late W J Morton used a zinc or copper ionization of 
tbo entire urethra Breiger ot Berlin emploja prolonged radiant light 
directed on the urethra 

Diathermy has been applied with one surface suprapubic and one metal 
sound ehetrode using low currents of 100 to 300 milliaraperes for thirty 
minutes Great caution is nece sarv with this technic 

Complicating orchitis and epididvmitis are treated b) radiant light 
and diathermy, a <up-«Iiaped electrode bring applied to the scrotum with 
the indifferent electrode on the lower abdomen. 

Prostatitis — Certain types of this disease can be efficicutlv treated by 
phvsiotherapv ^lalignincv must bo nile<l out Simple ba,.gv cnlaige- 
meut yields must satisfacforijv to the application of the Morton wave ciir 
rent applied per rectum In dense fibrous infiltration only the accompanv 
lUj, edema can be relieved 

Ifasiaijc of the prostate con in no other way be as well or convenientlv 
done as with the Morton wave eurrent This indication is so common that 
it IS surprising that this best of all methods has been so greatlv neglected 
by the profession Thewaverate hould be given at two per second This 
method 13 painless cleanlv and thorough in its results The metal rectal 



522 COIIBINED HETHODS OF PHTSIOTHERAPY 

the menstruation occurs, but otherwise continued for about three months. 
Results are not secured bj less than sir weelvs’ tre-itment Jfo mfec- 
tion of the endometrium or of the appendages follows this treatment, kt 
naturally the greatest care in aseptic technic is neces ar> The u«e of both 
faradic and smu'oidal is probabU unnecessary 

In case the conical canal is too narrow to admit one of the copper 
tipped electrode made for intra uterine use, a narrow, flexible platmuni 
electrode is employed yrhich is practically indestructible Another re- 
sult of this treatment is the permanent enlaigement of the cervical canal 
b\ electrolysis so that the dysmenorrhea, which is an almost constant ac- 
companiment of the lack of physical derelopmcnt, is usually permanentlv 
cured 

G Betton llaesey employs a similar technic, giving the intra ntenne 
treatments but once a week. He points out the contra indication for this 
technic in inflammatory conditions of the tubes 

It would seem here too, that the ^election of either the faradic or tie 
sinusoidal current should suffice, if combined with the constant current 
Pelvic Inflammatory Conditions — Sperling obtained 56 per cent of 
subjective cures and 43 per cent of relief of symptoms in a variety of 
these conditions m one hundred and ten cases He used direct diathermy 
Continued treatment w^s required lo some ca es 

The greatObt care must be exercised to exclude cases in need of su^ 
gical intenention, on the other hand, miuh may often be accompli bed 
m many cases unrelieved by palliative procedures 

Great relief often follows prolonged radiant light of high candle-poirei 
followed by gentle, long-continued diathermy, which may be given bv 
means of anterior and posterior surface plates or bv alternating them and 
using the vacuum or non vacuum vaginal electrode as the other pole 
Thirty to forty minutes’ use of a current of COO to 1,200 milliamperes is 
indicated 

ilany ca«es of low grade chronic inflammatory conditions are a^soci 
ated with a persistant chronic passive congestion of the entire adnesa 
These patients do not take the generil exercise which increa es the re- 
spiratory excursions of the diaphragm ind tends mecbanically to relievo 
this congestion There should, therefore, be given in association with t e 
radiant light and diathermy, gentle deep re-»piratorv exercises of the a 
dominal type two or three tunes daily The patient should he in t e 
dorsal recumbent position with knees raised and take five to fifteen deep 
respirations . 

As «oon as local tenderness and pain are relieved the patient shou 
encouraged to take light exercise of a general type Cases complicat 
by chronic constipation may, as soon as the cessation of local tenderness 
permits, begin the senes of abdominal exercises outlined m the treatme 
of that condition 
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copper wire about it<! sLank ncir the attachment end the wire acting 
a a conductor The uthor end of the wire la attached to the cathode 
binding po-it 

The aspirating needle attached to its aspirator ns well as to the 
electric apparatus 13 carefullj inserted into the cist and the contents of 
tho litter withdrawn \ liilly developed tjst, with little or no pareu 
chnnal tissue overlying it, usnallv collapses at this time The needle, 
still 111 position within the o\st, is detached from the aspiratir md im 
plojed as a cathodic electrode, 10 to 15 miUiampi.rc8 of current Ixing 
turned on. for ten minutes This will produce i trothi liquefaction ot the 
tissue in immediate contact with the ntcdle making subsequent 111 ertiou 
of the ionizing probe tas> after the current has been turned off and the 
needle removed 

U the completion of the aspiration and the electrolysis of the sinus 
the wire to the indifferent electrode is tbingtd to the cathode binding 
post aud a liort zinc probe with fine point made from ono thirty seioud 
inch zinc plate, is frteli coated with mercury bv amalgainaticm, ittached 
to the anode binding post by fane wire and inserted into the ac tbroUoh 
the needle opening V current of 5 to la milhampcrts is then turned 
on and maintained for a quarter of an hour lb site of puncture is 
dressed, after tho application and daily there iftii with dilute zino otid 
ointment and gauze The patient miy remain tmbulant 

In three dais a second lenization with mereuiy on the zinc probe 
IS applied throuji the opening in the tin\ slough At the end of a week 
or ten days the skin slough will be tuund Ic isciied royeahng a minute 
sinus leading into the evst through yybieb addition il mercury ions should 
be diffused e\ery third diy from in amalgamated zinc probe passed into 
the sac. At the end of the third week tho zinc prole should bo insulated 
with fu cd eiliii^ wav before ainil-,amation the insulation leaving a 
half inch at the point bare TIm purpi e of the insuUtioa is the pro 
tection of the smus walls from further enlargcmt lit bv confiiiing the ion 
diffusion to the sac itself During the course of the treatment the 1 iter 
insertious of the lonizin., probe are mad !e s puufiil by placing a drop 
of coenn or procam si lution on the opemiig hie or six minutes prior to 
Its insertion All innizitions are of hfteen uuiiutcs duration with a 
current strength dictated by the scnsitiieness ot the piticnt, of between 
3 and 10 milliamperes The hull ionizations dunn the fifth to the 
scienth week ire not much luiie thin probings with a little current 
for stinlizition, until the wound closes fully from the bottom This 
techme may be luned by inikin. a fret opcmug yyith a mall bistoury 
and immcdnto ionization at the hrst application nr by the use of the 
mercury ion alone held in amalgimation on a solid gald probe The use 
of the nnc ion in association with the mercury ion as de cribed above 
is thought howeier to Vo more quickly destmetne of the cyst yyall than 
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electrode ma\ be inserted bj tbe patient and is tasih retained The posi 
tiic pole of the static mnehmc is with the terminal separation alowlv 
increased as the tolerance ol the patient ponnits 

Panitul iiiflimmatioiis are best treated b^ diatlicrmj using a rectal 
metal or non \ icimm glass electrode and a surface phtc on tbe abdomen. 
Six to twehc biindrcd miJlianipercs arc used for tnent^ rauiutcs 

Victor C Pedersen of New Vork, reports a number of cases of 
gonorrheal prostatitis in different stages iii which most sitisfacforr results 
were secured bj elcetrotberaptiitic measures Ho uses tbe high vacuum 
glass prostatic electrode attached tD the negative pole of the static ma 
chine The use of a short spark gjp of one inch proved soothing in atuti 
ca«!cs Vhcre deep massage is indicated the positive pole and wide spark 
gip IS used 

Nephritis — In acute nephritis the stimulation of the excretory fvuic 
tion, of the akin is all important The radiant light c ibmet bitb or bodv 
bath, with superheated dr> air with the patient recumbent, is one of the 
most efficient method* we Invc of aceomph*liiiu this rt«nlt 

These treatments should be given at a rclntivelv low temperature 
mav be continutd for siveral hours, when iKCC*«an The value of this 
procedure in ho pital pncticc cm Jnrdh he ovcnstimatcd 

It would seem logical that in certain cases iliatbcnnv of the kidaev 
should prove of value The writer used this method in three cases which 
were m a state of coma Two were ipparcntl' qincklv and markedly 
improved and made a complete rccoverv from the attack The other ca*e 
ins not improied 2vo estimatr of its v il«e can be made from ti®*® 
results other than the fact that thev vvould ccin to justify further employ 
ment of this meisure A lar^^c plate, ibout six by ten inches, was phccd 
on the abdomen and a smaller one, four bv seven inches, over each kidney, 
m turn, using 1,200 milliamperes for tweutv minutes on each 
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Cystic Goiter — G Betton Maser of Philidelphii u cs draina^ 
and ionization to destroy tbe sac A prelimmarv aspiration is ^ 

confirm the diagnosis and onli/ those eases udh fluid present are treatc 
by this method , 

With tbe patient recumbent on tbe operating table, an indifferent pJ 
IS placed beneath tbe back and connected temporarily with the anode o a 
direct current apparatus The skin over the most prominent part o t ® 
cjst IS anesthetized over an area of about a square inch bv cndcnn'C 
injections of a 2 per cent solution of either procam o’- apothesme, an ^ 
rather lar^e aspirating needle xs prepared to function as i cathode, as 
well as an aspirator, bv windmgthe end with a sufficient length of TiO 
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been done to warrant definite conclusions It seem-*, however, as logical 
to stimulate a poorly functioning ^and by means of diathermy, the effect 
of which measure can be so definitely localized, as to supply artificially the 
bod} with the gland extracts Already attention has been directed to 
the possible effect of X ray upon yanous glands of the endocrine system 
Otitis Media — In the beginning of the acute stage the immediate and 
intensive application of radiant li^t is one of the most satisfactorj pro- 
cedures in the whole rin^^e of pb-isiotherapy If taken sufficiently earl}, 
the inflammatorv condition maj often be immediatelv stopped In later 
cases indications for puncturing the drum remain as usual but radiant 
light should he applied and persisted in, whether or not this procedure 
13 neeessaiy Anj form of electric light, even the ordinarv incandescent 
bulb will sene in an emergeaej for home treatment The hundred candle- 
power hand lamp placed on a pillow, eighteen or twenty inches from 
the head, is verj efficient Few cases so treated from the beginning will 
go on to suppuration or mastoid involvemeut The effect upon the patient 
has been described b} otologists who have used it extensively, as being 
out of all proportion to the amount of beat developed in the aural canal 
In chrome cases A P Friel of the London Eo\al Hospital, states 
that zino ionization is a method by means of which the tympanum can bo 
disinfected without irritation and a large proportion of his uncomplicated 
cases cleared up m one or two treatments Both ultraviolet light and 
diathermy have been used m chronic middle car diseiso with varying 
degrees of success With a cuff electrode around each wrist and the 
patient s little fingers inserted into the external auditory canals a mild 
diathermy can be passed directly through the affected region •Ibout 
800 milliamperes should be used for fifteen minutes This should be fol 
lowed by local application of ultraviolet light through a small sinus appli 
cator inserted part way into the canal Success by these methods depends 
upon the amount of destruction that has taken place and there can be 
no question that they are distinct adjuncts to the routine procedures 

Catarrhal Deafness — One useful adjunct in the treatment of this 
condition is the application of alow, gentle, sinusoidal current after the 
technic of William D IfeFee of Haverhill A metal electrode is placed 
on the tongue and a pledget of cotton soaked in saline and wrapped 
around a small electrode is gently placed in the oar A gentle and efficient 
massage of the drum is obtained by the use of a very moderate amount 
of current, easily tolerated by the patient for ten to fifteen minutes 

Scats —The minimizing of the amount of cicatricial tissue formation 
IS ono of the best accomplishments of modem surgery The excision 
en masse of infected and macerated tissue was one of the essential lessons 
of the War The phvsiothcrapist is concerned in si modifying the re 
maining scar tissue as to male it as little of a handicap as possible in 
the motor life of the patient The functional results secured by a reguno 
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the mercurj ion alone Bat, in anj case, tlio mercury ion is essential 
to the method, on account of its high nntiseptic action 

Exophthalmic Goiter — S Solis Cohen concludes that, because of the 
varying and little known pathogenesis of this disease, no single method 
of treatment will ever suffice in all cases He duides them roughly into 
the highly toxic t\pe, where the ocnlar, cardiac and nenous svroptoms 
predominate and the gland is di'^tmcth hyperactive, and a sluggish type, 
in ivhieh ghnd function is not Inpenctue regardless of its «ize 

Brustad, Snow, Masse> and other writers report favorably upon the 
effect of the galvanic and Morton wave current m various types of goiter 
In our small group of cases of the active toxic tvpe, we have used neg" 
tive galvanism and static efflme with good results, but in too small a 
number of ea<>es to form a definite judgment of the general value of 
these procedures In the absence of hyperthyroidism, ionization from 
potassium lodid, using the negative pole, has produced good results Cohen 
uses the static sparks and static resonator effluve directly on the gland m 
this type of goiter Those indicated conservative methods, together with 
others not within the scope of this writing, should logicallv be tried before 
radical surgery, except in those rapidlv developing cases of toxic tvpe 


m which it may still bo safe to operate 

Adenitis — In both simple and tuberculous adenitis of the cervical 
glands, attention must bo directed to the po&sible removal of tonsils and 
adenoids, hvgienic and other indicated procedures In the treatment of 
tuberculoils adenitis, Jfiller reports the results from a regime of helio- 
therapy, as given in the combined French Sanitarium reports, ns 74 per 
cent cured Hvde and Lo Grasso report 78 per cent of cures in some two 
hundred cases treated by the «ame method The carbon arc and ultra 
violet light have been u^ed with similar results There seems to be a 
preponderance of opinion that coii*!ervative measures should be tbor 
oughly tried out before resorting to operation Glands in the superficia 
chains should be treated by compression with the surface applicator from 
the water cooled lamp General irradiation with the air-cooled lamp w 
advisable Kesults by this method have been very satisfactorv where t c 
main foci of infection were removed Persistent sinuses may be 
up by the combined surface and internal administration of water-coo 


ultraviolet light through the sinus applicators 

In several cases of inguinal adenitis in various stages, the local com 
preosion application from the water cooled light yielded excellent resu ts 
Glands that had begun softening before light was applied were found, 


later incisiou, filled with scmin instead of pus , 

The Ductless Glands — The subject of the endocrine system and 6 
various disorders of function to which it is subject, forms too large a 
topic to be discussed in detail here, and too little work of scientific va a® 
in the application of physiotherapeutic measures to these glands has 



DISEASES OF GL\XDS, SC\RS 527 

been done to 'warrant definite conclusionfl It seems, however, as logical 
to stimulate a poorly functioning gland bv means of diathermy the effect 
of which measure can be so definitely localized, as to supplv artificially the 
bod^ with the gland e-rtracts Already attention has been directed to 
the possible effect of X raj upon aanons glands of the endocrine system 
Otitis Media — In the beginning of the acute stage the immediate and 
mtensivo application of radiant ligbt i* one of the most satisfactory pro- 
cedures in the whole range of physiotherapy If taken sufliciently early, 
the inflammatory condition, may often be immediately stopped In later 
cases indications for puncturing the drum remain as usual but radiant 
light should he applied and persisted in, whether or not this procedure 
IS nectssary Any form of electric light, even the ordinarj incandescent 
bulb w ill serve in an emergency for home treatment The hundred candle- 
poyyer hand lamp placed on a pillow eighteen or tiventy inches from 
the head, is verj efficient Few cases so treated from the begmnicg will 
g) on to suppuration or mastoid involvement The effect upon the patient 
has been described, bj otologists who hare used it estensivelv as being 
out of all proportion to the amount of beat developed in the aural canal 
In chronic cases A II Inel of the London Hojal Hospital, states 
that zino ionization is a method by means of which the tvmpanum can bo 
disinfected without irritation and a large proportion of hts uncomplicated 
cases cleared up in one or two treatments Both ultraviolet light and 
diathermy have been used, m chronic middle ear disease with varying 
degrees of success I\itb a cuff electrode around each wrist and the 
patients little fingers inserted into the external auditory canals, a mild 
diathermy can be passed directly through the affected region About 
300 milliamperes should be used for fifteen minutes This should be fol 
lowed by local application of ultraviolet light through a small sinus appli 
cator inserted part way into the canal Success bv these methods depends 
upon the amount of destruction that has taken place and there can be 
no question that they are distinct adjuncts to the routine procedures 

Catarrhal Deafness — One useful adjunct in the treatment of this 
condition is the application of slow gentle sinusoidal current after the 
technic of William D lIcFee of Haverhill A metal electrode is placed 
on the tongue and a pledget of cotton soaked in saline and wrapped 
around a small electrode is gently placed in the ear A gentle aud efficient 
massage of the drum is obtained bv the use of a very moderate amount 
of current, easily tolerated by the patient for ten to fifteen minutes 

Scars — The minimizing of the amount of cicatricial tissue formation 
IS one of the best accomplishments of modem, surgery The excision 
en masie of infected and macerated tissue was one of the essential lessons 
of the War The physiotherapist is concerned in so modifying the re- 
maining scar tissue as to make it as little of a handicap as possible in 
the motor life of the patient The functional results secured by a regime 
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of pli\siotlicrip^ often determine whether or not a second cxcHion of 
the cicntnx is neccssan 

The aims of the employment of plnsical mensures on scar tissue are 

1 To promote mcrciscd \ iscnlarir ition 

2 To decrei&e the density of the fibrous tissue 

3 To free surrounding stnicturcN, nerves, tendons, museks and hga 
ments from cicntricnl idhesions 

4 To increase the thithness and strength of the ncwlv formed epi 
dinni® All pJn^iothtr ipeutie frthnic applietl to seir ti sue JniJ«t bo ren 
tarcfulh grided for optimum effict Only n few of the measures aud 
none of the dosages imlicitcd for normal tissue inn\ safely be eraploved 

By the u«c of properly graded doses of galvanism from the nciritive 
pole we may accomplish two or tliree of our indications It will lu re- 
raemKred that the action of this pole is to soften and liqiicfj «cir tissue 
and to promote yascnlarity The first effect would mtiinlly also aid in 
freeing other structures imbedded in the «cir The chlorm ion is an 
additional iid in accomplishing this result, and a slightly stronger islt 
solution mu be u cd on the negilne pole thin is neccs ary on the posi 
tire to secure easy conduction of the current Tlic netne electrode cour 
lug the sear must be prep ired w ith uiiiuual care See tint it is thorouMily 
and eyenh moistened and its surface smoothly ipplicd to all pirta of 
the scar Iho current of 5 to lo inilli unpcrcs should ho employed for 
from thirty to forty minutes and tho electrodes yiill prohibh need re- 
moistening during the treitmeiit 

Radiant light from either the high or low-candle power hmp, phoed 
at half again the distance usually used, yvill promote the yasculantr of 
the ncyvly formed intogumcut Tlie ultraviolet light from the air-cookd 
lamp, in mild and often repeated doses, will stimulate skin cell growth 
Ihis should be gnen with tin ill mertury burner, at about thirty inches 
for one minute yvith fifteen seconds’ d xily increment ith the mercury 
tungsten burner it should be applied at a distance of forty niches wit 
ten seconds daily increase Diathermy is an aid to botli tlic softeiun., 
and vasciilaiization of the cicatrix md should bo applied by the cuff or 
zone method aboye and below the imohed area The impoycrishcd circu 
lation ill dense scar tissue means poor ami sluggish diffusion of heat, 
therefore x low current strength of 300 to 500 hundred millnmpcrcs an 
sufficient artx of the electrodes should he selected so lint the curren 
density w ill not bo over 50 milliampercb per square incb 

For the purpose of looscniug the scar from surrounding stnictures 
no appiratus quite approaches in effect the use of the hcavj longstro a 
motor yibrator The vibrations are t,iyen around the «oir, workm, ecu 
trally as fir as tenderness will permit Stitic sparks, Morton waie, 
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sage and even at times the sinusoidal current miv be emplovcd for 
similar effect The use nf intensnc locil htat from superheated drv air 
or the paraffin bath is apt to produce Urge blisters and destroj the newly 
formed skm 


POSTURAL DEFECTS 

The effect of faulta posture in lowering the working efficiency of the 
individual is prettv well established Alarked increase in total fatigue 
ensues when the mechanics of weight bearing arc faults The functions, 
of the respiratory system and gastro intestinal tract are interfered with 
to a largo degree bv the habitual assumption of bad posture Visceroptosis 
IS often due primarily to this cause It is the opinion of the writer that 
manv of the so called organic or structural orthopedic types of spinal 
defect, typified bv scoliosis are nearh alwavs postural or flexible in 
type at first but become fixed by the effect of long continued habitual 
malpositions of the soft ti sues Only in ‘issocioted calcium deficiency 
or cases of severe degree and long standing do lionv changes occur This 
point emphasizea the value of earlv treatment 

Tlie correction of faultv posture especialh m school children lies 
distinctly in the held of preventive medicine as well as in tint of thera 
peutics PhvBicians, parents and educators ate not vet fully awake to the 
vital importance of this subject 

The general indications arc tla same in nearh all of the types of 
postural defects , they are 

1 To retducate the muscle sense to the correct attitude 

2 To improve the muwle tone and vigor of the entire bndv 

3 To stretch those muscle groups which have been allowed to shorten 
by the defective carnage 

4 To strengthen and tlierebv shDrten the plivaiolo^icvl opponents 
of the contracted group 

5 To increase the general flexibility and maintain the full range of 
movement m the joints 

To accomplish those results we emplov orthopedic and general exer- 
cises massage and electrotherapy Other phvsical measures considered 
in their resppctnc sections are used when nckets or infantile paralvsis 
arc associated conditions JInch space is given to the severe types of 
deformity in the orthopedic texts but very little information on the 
causes diagnosis and treatment of the vtry common postural defects 
appears in the literature For this reason a brief general discussion 
of each type of defect is given with the treatment regime. 
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Head and Shoulders — Tito combination of round sfioulJcrs and for 
ward position of the head is tho most common postural slump Defects 
of heanng and \ision and improper sitting in school aro the greatest 
causes of tho poor posture In slight degrees of round shoulden, the 
lower angle of the scapulm, onlj, may be prominent In the more severe 
t;>pea tho entire inner border assumes the “winged scapulie” position 
The correction of the head position is secured the exercises of head 
retraction The child thniats the hcid forward chin up, and retracts 
the head slowly and forccabl^ bniigiug the chm down This may he 
made a resistuc exercise by tlie child supporting himself b> the hands, 
arm’s length from a wall, the operator standing behind him and resisting 
the head retraction, hand or hands placed behind the child s head \ 
great deal has been ■nrittcn about the fundamentally correct posture 
Many of the directions given arc too intricate for a child to follow The 
single command to raise the sternum to the utmost height will fluto- 
matically bring the child into the correct posture The cooperation oi 
parent and teacher to insist continuously upon the correct attitude is 
essential in the formation of correct postural habits The correction 
of the round shoulders is obtained by the use of iho group of shoulder 
exercises considered in the next topic Shoulder braces remove all eser 
else from the already weaVened upper bacL muscles and often obtain 
their fixations ou the movable lumbar spme inducing lordosis Thev 
should be avoided, if possibk 

Kyphosis— This position of increased flexion of the dorsal ” 
nearly alwavs accompauied by round shoulders It may bo considered 
simply as a greater degree of the former m which the spine plavs a part 
The etiology is the same, but there is usually some definite wealness o 
body structure as well Such lack of tone as accompanies undemutntion 
too rapid growth or intercurrcnt illness, etc , is associated with some 
repeated strain on the body’s structure 

Hound Shoulder and Kyphosis Exercises 

1 To reeducate muscle sense ^ 

0 Place child before mirror Assist him m assuming the corret 

posture 1 

b While he attempts to retain good posture, march him droi^"^ 
the room and retnm to mirror, making necessary corrections i 
attitude 

c With Ins back to the mirror, the child is instructed to assum 
the correct attitude is faced toward the mirror and attewp 
his own correction 

2 To improve general muscle tone 
a General light class exercises 

b Athletics and games m moderation without exhaustion 
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3 To stretch the contracted pectoral muscles 

0 Child seiteJ on stool, hands to neck operator places foot on 
stool behind patient, knees against dorsal spine and makes 
retraction on elbows 

b Child stands in front of stall bar uprights, grasping behind 
shoulders Keeping head shoulders and hips in contact be 
performs a deep knee bending and straightening 
c Child lies supine on plinth or narrow bench Hands behind 
neck, operator from above presses down on elbows 
d Child suspended bj hands from bar or ladder, operator places 
hands between scapula: and prews firmly forward 
c Child in front of horizontal or parallel bar, or behind slanting 
ladder grasps shoulder high arms length m front Without 
moving feet he falls forward to full atm hang 
/ Pupil with spread grasp raises wand above head, lowers behind 
shoulders 

4 To strengthen the stretched aod weakened upper shoulder 

group 

0 . Anns forward raise sideward carry and slowly sideward lower 
keepiDo shoulders well back 

h Arms forward raise lorward bend (hands to chest, elbows 
raided and well badv) Sideward lower with shoulder 
retraction 

c Arms forward raise oMiqueli side-upward carry sideward 
lower, sloivl} maintaining shoulder retraction 
d Arms forward bend as before trunk lower forward hands 
thrust forward and carried sideward m imitation of breast 
stroke swimming 

e Rotate arms completely outward forcing shoulders hack. 

f To increase general flexibility 

o Hands suspension spine twisting right and left ha turning 
pelvis 

b btnde stand arms sideward raise trunk to the right bend 
ruse, to the left bend rai e 

I c In sanif* position tnink to the riglit turn, return to the left 

turn, return 

Lordosis — Abnormal foiwanl curve in the lumbar spine is often asso- 
ciated with and compensatory to Lipbosis High heels and excessive 
abdominal weight ore also causes of this condition The increased lumbar 
curve and pcHic inclination adds to the strain on the anterior abdominal 
wall which may become relived and weakened This is one of the 
contributing factors to iioceropto is anil chronic constipation and adds 
greatly to fatigue in standing 
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Lxercises for Lordosis 

1 To «tretcli tlie shortened lumbar erector 'pin® 

a Long sitting, 1^ extended in front 

2 To 'treogthen the abdominal mu cles 

a Supine King, hands at sides palms down, double knee bendirj 
and straightening 

h Double leg raising and lowering slowlv 

c Sitting up and King back, 

d Flex knees to chest, extend feet over head rai-e pelna from 
the table and return. 

e Flex and extend knees altemateir and rapidlr n imiLtion 
of bicreling 

/ Hands suspension, double knee raising 

Scobosis — Xcarlv 20 per cent of ehildnn stow some dpj^ree of 
scoliosis. In the examination of from one to two thousand preparatorr 
school girl I found about 22 per cent had lateral curvature Like ererv 
other condition it is diffiailt to diagno«c but casv to cure in its incipjencv 
Tho'C curvatures which traighlen out on hand su pen Jon have b?™ 
tenned functional flexibihtv or po tural,’ curves, the others tnirtursl 
or organic Po tural ca«es outnumber the structural tvpe bv about tea 
to one, but are often overlooked in ba tv physical examinations. 

In addition to the cau es mentioned under anteroposterior defo^Illtl^ 
most of which applj" hero as ■well, we Lave unilateral ■weight beaiin? saa 
infantile paralv is iffecting the baii. as common cause* ilo t cartes 
start as single C haped curves and, if untreated, often develop latt 
double or S -shaped deformities due to compensatorv etraightemna 
the pelvis or head 

ilanv patients carrj light scolioses through life with no ill e ^ 
but thev are sources of verr great potential danger I have eea 'P 
curves become great m degree and fixed in character very quuilv fu ctr 
mg wasting illness mfections of the rheumatic group and other conJitK’®^ 
which suddenlv lower the hodv s resistance llanv schools and coUCe^ 
are now tboroughlv examimng for postural defects and following 
carefullj prescribed individnal exerci When this procedure 
versal a great deal of deformity now present will be prevented *-U 
examimtions should be started in the grimmar school ^ 

Diagnosis- — In, the examination of the back w® upon the followin 

five signs 

1 The «capula tendip to be bi^er, more prominent and further from 
the dor al couvexitv 

2 The arm waist angle is le^ on the side of the curve 

3 The shoulder on the convex side is usually higher and the ip 
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the lumbar convLXitj less prominent nben compared with the opposite 
side 

4 The marked spinous processes show a deviation from the plumb 
line m all pronounced curves In sliglit ones absence of this sign docs 
not rule out a curve 

5 Prominence ou one side in the mid-dorsal or liimbir region brought 
out bv trunk forward bending is a sure sign of vertebral rotation and is 
the most reliable evnlence of scoliosis A prominence indicates a curve 
to that side m the region in which it occurs 

Tho subject of vertebral rotation has caused more disagreement than 
any other phase of this condition It can positively be stated that there 
13 no lateral displacement without some degree ot rotation and it is pro- 
portionate to the amount of lateral dcviaton 

Ml orthopedists agree that in an advanced fixed curve the bodies rotate 
toward the convexitv thus turning the spinous proces es back, toward 
the normal position and masking to some extent the amount of the curve 
and, at the same time, causing the ribs to become prominent on tbe afiected 
aide 

There is no such agreement m regard to the rotation occurring in 
a flexible curve Lovett of Boston his contributed mire than any other 
single individual to our kiiowledc.e <>f the subject His experiments on 
a model performing trunk bendings silting on inclined seat, etc , seem to 
show that in a normal lateral trunk lending tbe bodies do rotate toward 
the concavity of the curve produced This hvpoth&sis he applies to flexible 
lateral curvature as being the simt thing In las teaching tbe writer 
has stated the cause of rotation to be primarilv the result of tbe fact that 
when a column of blocklike bodies is displaced in pirt «o that the center 
of gravity does not fall tbrou^i tlie center of all the bodie«, those eo 
displaced rotate away from tho line of weight bearing 'io in a left totil 
curve the thick front of the vertebral brdics rotates to the left aw i\ from 
the center of gravity which now falls to the right of their center Iso such 
force IS at work in a normal trunk bending moreover flexible curves 
are slight and hard to detect because tlic amount of lateral displacement 
IS nearly equaled by the rotation eo that the spinous processes fall very 
neirly in the raidline If reverse rotation took place, in the c cases the 
spinous processes would swin,, widelv ont and their line the apparent 
curve would be greater than the displacement of the centers of the bodies 
of the vertelKC (the real curve) and the diignosis easy Furthermore 
as a curve is becoming fixed and the rc-rotatiou claimed bv those who 
hold this theory taking place tbe apparent curve would necessanlv become 
le a when ns a matter of fact wc know that in untreated cases the ten 
dcncy js for the curve to increase It is believed that a flexible curve 
becomes rigid tirst bv tbe scletotic clinngea uwlwccd vu the muscles allowed 
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to maintain contraction on tho concave side, then bj changes in theliga 
ments and intenertebral discs, iiid lasth, and otiK if boni soffeningu 
present, the bone becomes distorted At ivhat point m this gradual “set 
ting” process does re rotation begin! Gncn two left totil enrres of the 
same amplitude in two patients of equal ago, one of which straightens out 
under suspension, the other not, does it scorn logical that a dnmetneaifj 
opposite rotation should occur in them ? 

I have gone rather dcoplj into the subject of rotation because proper 
treatment is dependent on a knowledge of it Ihe bodies would rotate 
still more were it not for the fact that the articular facets are -set la 
different planes The flcTion of the spine forward unlocks the articula 
tions and allows increased rotation to take plate, thus bringing out flie 
prominenec on tlic back 

The treatment of scoliosis is not CTtremelv difficult nor does it require 
cumbersome and complicated mccbanothcrapeutic apparatus which iskmg 
less and less used in physiotherapy 

Ftercjse is taking first place and gaining fivor as o»r msin dependence 
and should alwajs be used between casts if tbc> be deemed tieces’arj 

1 Exorcises to rctdaestc the mu«clc sense 

a Use mirror as in kvphoais Place tmphasis on erect head, 
even shoulders and hips 

h Petum to mirror at the end of the everciso program, haTitie 
child attempt good posture with eyes closed and mihe «el 
correction 

c Teach the position of “self-correction” in each individual case 
This position consists of stretching vigoroiislv obliquely bi e 
upward the arm on the dorsal concavity and the opposite nan 
is worked as far back as possible and pressed on the him w 
concavitj, in total curves In double curves the child s an * 
are pressed against the body in the posterior axillary Im^j ® 
upper against the dorsal and the low’er against the um v 
con>exit> . j 

2 These children al<o should do general setting up vrork and hi u 
muscle strengthening 

3 Stretch the muscles on the concaae side t, i, a 

a The child assumes hia self correction attitude and wit 

fixed against some comenient object, such as a table, 
or chair, performs lateral trunk bending toward the um a 
concavity . .i 

h With grasp on stall bars or horizontal bar, chest hig 
bodj IS lowered to full arm’s length, both legs towav 
lumbar convex side ^ 

c Spring sifting at side of stool, trunk inclined forward, t m a 
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on tie side of the dorsal concavity is stretched vigorously for 
•ward and the leg on the side of the lumbar concavity is stretched 
hackivard to the fullest extent 

d The cliild assumes the self-correction attitude and walks sev 
oral steps on tiptoe, stretching the spine to the utmost 

e Hookhing supine on table, knees over the edge, both hands 
overhead Operator stands behind pupil grasping both hands, 
stretches spine fully 

/ The child hangs suspended from bar, operator from behind 
exerts counterpressure on dorsal and lumbar convexities push 
mg child forward 

g Strap table Shoulders and pelvis strapped toward the con 
lexity in those rCj^ions two central straps exert traction from 
below and toward the coucavitv 

4 To increase flexibihtv exercise for spinal flexibility as given under 
Kvpliosis 

Other Physiotherapeutic Measures — In all cases of long standing the 
uuscles on the osucaiie side tend to bccime first spastic and later undergo 
chronic fibrous mjositis These changes cm bo to a large extent prevented 
by the use of radiant li,^ht and heat bi,^b frei^uency Morton wave and 
static sparks and massage with the same technic already given for these 
modalities In severe cases re<}innnQ casts the value of these measures 
coupled with exercises cannot he overestimated The circulation within 
tbo muscles and their general tone becomes greatly impaired under the 
cast, and a period of intensive physiotherapy should be given before put 
ting on another cast 

All of these exercises need not be given in a single program but at 
least one from each different group must bo chosen to meet all indica 
tioiis The stretch walk and spring sitting exercises should be taken with 
tho utmost intensity for only brief intervals of time 


FOOT DISABILITIES 

This group of conditions most of which consist in the last analysis 
of toxic atrophic, or traumatic myositis or arthritis, are especially ame- 
nable to treatment Lv physiothcrapv which may lead to complete restora 
tion of function The accepted orthopidic measures of providing arch 
supports, on the other hand, more often attain symptomatic relief rather 
than cute A brief review of the etiologj and modem methods of treating 
the«e common and disabling conditions is well worth while 

The foot is designed to support the body and to enable it to move over 
various kinds of surface Those who still use their feet m natural fashion 
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Inre strong and well-de^ eloped xnu^des and ligament's, broad forefeet, ard 
gra p facility nne\eii urface^ upon vrbich tbe^ wait Tbe f c* 
that m standing and walking tbov point the feet traight forward or 
‘-lighlU inward is of importance 

A stud\ of the changes in the use of the feet induced bv modem 
cirjliiafjon, and tbe condition under which they mii t da their work, 
will reycal some of the rea'=ons for the great preralence of foot divibilitr 

In the fir t place, we teach our children to evert tbe fcit In tL 
po'ture the weight is transmitted to the in ide of tbe foot over tbe tnh, 
in tead of through tbe forefoot Armitige Whitman believes tbi« ahitcdt. 
to be the underhnng eaii'C of wiak feet It is obvionsB one of tbe im- 
portant factors m bringing about this condition In waiting with feet 
eierted, the outir side of the heel 6r«t «lrifce3 the floor, then the weii^t 
15 tran-smitted diagonalh forward and inward to the arch causing a 'evert 
cro s tram. If high hceN are worn when the feet are everted, the tram 
becomes verv greath inerca«ed 

M e incase the feet jn <hocs not one of which is the shape of tbe bnnsa 
foot Certain requirements must ho met to rediiee to a mininimn the 
deforming influence of the hoc It roust have a sole mfBcientlv tbiei 
to protect tbe foot from th( «tonc pavemenU on which we are condemned 
to walk and to prevent the sides of the v»lc from curling up, makiitf * 
hollow into which the anterior arch tends to fall The toe cap bnidd w 
full enough to allow free movement of the toes. Such point as tbe boe 
po««c« es «>hould he m front of the great too 'ind not m tbe middli w 
the foot, which crowds the big toe into tbe hallns valgus po itioa 
hoe rau«t at all tiroes be long enough to prevent the toes ^inff cramped. 
Himracr toes often develop in children who«e feet grow in length before 
the hoes ire worn out 

The heel is a vital factor m proper shoeing E^pecnllv i^ it neee"-'irv 
to have a heel with a reason iblc amount of cro«s surface OtbetavK 
with anv height it becomes a stilt, on which the patient is doing a fiat v 
coordinated and verv fatiguing balance exerci'e, using groups of niiw 
in which the circulation is poor and therefore recoven from fatigu'’ ' ' 
AVith the high heel al«o there is a tindencv for the forefoot to 
crowded forward and bear undue weight, as the in tep resting on 
«teep slope of the shank cinnot support its ■'hare of the weight, ha 
and perhaps mo t important, is the teudenev of the high heel to 
the calf muscle group into a state of partial contraction, which po 
long held becomes a factor in the structural “hortcning of the e 
producing muscle-bound feet Lovett calls attention to the fict m'* ^ 

arch of the ‘'ole of the shoe is often too low to support that of the i?® 
and i** therefore, one of the cau es of foot strain 

In addition to the evcrci e-prevcnting and deforming mflupu®® jj 
the shoe, we have added the hard wood floor and cement pavement for 
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measure The wonder is not that there is so much foot trouble, but that it 
IS not universal 

Poor mechanics of walking sdopttd to avoid pain from corns callosi 
ties sprains, etc must be recorded among (he causes of foot strain 
I have had man^ cases which verifv the point so well brought out bv 
Heurv W Frauenthal of New TorL that the toxins of recent disease or 
specihi. infection as well as those from foci of infection in teeth, tonsils 
etc play a leading rule in piinful foot disabilities The induence of these 
toxins m retarding rocoverv, when then la some other more obvious cause 
present as well, is constantly overlooked 

^\e have then the foot predisposed to strain bv the impossibility of 
normal development u«cd inipropcrlv and attacked bv tbe toxins of dis 
case, causing the piticnt to s*tl relict It is quite the usual thing for 
him to pass through the hands of several shoe store foot experts ’ and a 
few chiropodists before rcaehin,, the plivsieian If the trouble is cn 
tirelv local tbo foot xpphonc* provided for the patient will often give 
marked relief It is because 8u<li plates etc are not curative as a rule 
in the long run, and because of the verv frequent presence of other than 
local cause that a real cure is seldom attained 

In considering diagnosis a further point mode bv Frauenthal is of 
value He states that when pun in tU feet comes on suddenlv we mu t 
suspect injury or infection whereas if the onset of symptoms is gradual 
there 18 strain of muscles or ligaments E A Bich of Tacoma, Waahing 
ton records the arch impression and compares it to the amount of ankle 
valgus pointing out how often painful feet occur with marked valgus of the 
ankle and with cavus rather than with planus deformity Lovett found 
no change in the arch impressions of a largo number of the eight hundred 
nurses he pedographtd after the on ot of pain in the feet He refutes the 
accepted theory that there is noicssnnlv an elongation and broadening 
of the sole of the font in these conditions I have never felt that the 
taking of an arch impression was essential to diagnosis 

In the cxamiuatim of the forefoot sha^h localized pain under the 
second third or fourth metatar aphalangeal joint is indicative of anterior 
arch trouble, but may point to an inflamed or broken sesamoid or to 
osteo arthritis from anv can«e Oumaionilly we are dealing here with pain 
referred from tbo mam arch 

hen the pain is 1 icated in tbe longitudinal arch under the scaphoid 
the presumption is that this arch is under strain It is important to re- 
member that strain is often preoent in the niturallv high arch before 
there 18 am sign of flittening and is duo to tension at tbe periosteal 
attachments of the liganienl!i or in the plantar mu elcs 

Examination is never complete without testing the dorsal flexion of 
the foot Have the patient sit with knees fully extended Grasp the 
forefoot firmlv, invert then flex being sure the patients muscles are 
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}ln^o strong and well developed pniscles and ligainciifs, broid forefeet, and 
ginop witli fncilitv unevoii surfaets upon which tlic> walk ILi fact 
that in fitiiuliiig and walking thej point the feet straight forward or 
slightly inward la of importance 

A stndv of tlu chnn^ts in tho use of the feet induced b\ modcru 
civilization, and tlu conditions under whieh thev must do their work, 
will reveal some of the reisons for the great prcviilcncc of foot di«jbiliti 

In tho first place, we teaeli oiu children to evert the feet In tkii 
posture the weight n trunsimtfcd to the inside of the foot over the anli, 
instead of throu.,h the forefoot Amiitngo Whitimn hclioicfl this atlitud 
to he tlio underlying ennsc of weak /e<t It is obviously one of tho im 
portaiit factors in bringing nlmnl this condition In walking with fut 
everted, the outer side of the litcl first strikes the floor, then the wci^iit 
IS transmitted diagninllv forwnrel and inward to the arch, ciusing a severe 
cross strain If liigh licels are worn when the feet art everted, die strain 
becomes very greitlv niercascd 

We iiicaso the feet in shoes not one of which is the shape of the human 
foot Certain rccpiireincnts must lie met to rediuc to a muiinnitu flu. 
{Icfomiiiig influence of the •»ho( It must have n sole siifllciently tbiek 
to protect tlic foot from tho stono pavements on which we oro coiidcmned 
to walk, and to prevent the sides of the sole from curling up, mikiugfl 
hollow into which tlic anterior arch tends to fall J ho too cap should be 
full onougli to allow free movement of the toes Such point us the shoo 
possesses should In, in front of the gr< it toe and not ni the ninldk ci 
tlio foot, winch crowds the big toe into the hallux valgus position Ihe 
shoo must at all times bo lon„ enough to prevent the toes beiiifc cramped 
Iluiimcr toes often develop in children whose feet grow in length btioro 
tile shots arc worn out 

riio bed 18 a vital factor in proper shoeing 1 ^peeinllv is it nceessarj 
to liavo a licel with a reasonable amount of cross surface Otlicnvise, 
with anv height it bceomes n stilt, on which the pitient is doing a 
coordinated and vtrv fatiguing balnnco cxercisi, using groups of mu’c fs 
III wlncli tlic circulation is poor and tliercforc recovery from fatigue s ow 
■With tlio liigii liccI also there is a teiideney for tlic forefoot to Ixcnmc 
crowded forward and hear niidiic weight, ns tho in«tcp resting on t ie 
steep slope of tile slinnk einnot Bupjiort its slinro of tlie weigid k/fts v, 
and perlnps most important, is the tendency of the high heel to tiro' 
tho calf muscle group into n state of partial contraetjon, winch po«i len 
long held becomes a factor in the atnietiiml siiortcning of these ^ ' 
producing muscle liouiul feet Lovett calls attention to tho fact tba ^ 
arch of the solo of tiie shoe is often too low to support dint of t le ^ 
and IS, therefore, one of the causes of foot strain 

In addition to the exercise preventing and deforming 
the shoe, we have nddcil tho hard wood floor and cement pavement for i 
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The treatment of muscle-bonnd feet 13 pnmanly aimed at stretching 
out the calf muscle group It is the muvle and not the Achilles’ tendon 
that 13 short except in cases of sexere contracture These muscles often 
feel hard and fibrous and are quite tender 

We heat intensely with the 1 >00 candle power lamp, use diathermy 
through the calf hy lateral plates 1 000 milliamperes for fifteen minutes 
each and fini«h bv prolonged deep slow effleurage Here the exercise 
which consists of standing feet parallel arm s length from the wall, and 
lowering the bodj forward keeping heels on the floor, is begun as soon 
as the deep tenderness in. the mnsOe his lessened It is pushed as much 
as possible without setting up inflammatori reaction 

When as often is tho case we are dealing with a combination of 
foot strain and muscle-bound foot, wc treat b> a combination of tbe 
methods outlined omitting Exercise o These are undoubtedlj the cases 
that Loiett states arc made better bv raising the heel and be points out 
how man) times they arc made worse b\ snddenl) shifting to a so called 
orthopedic shoe These patients feel better with a higher heel because 
more slack is given the calf mu>tle, but the strain of walking and standing 
IS increased and the new slack given may soon be taken up with a repcti 
tion of the svmptoms 

What constitutes a cure? In the case of the arch it is tho remqval 
or modification of the cause the allaving of tbe mfiammation and the 
rebuilding of the tone of the muscles and Iigiments to carr) without any 
artificial supports uhaieier the weight they were designed to cirrj In 
muscle-bound feet a cure consists in the removal of the local or conatitu 
tional cause of tenderness or inflammation with the gridual stretching 
of the calf muscle group until a dorsal flixion of 00* or le«s allows the 
uae of a modcratelv low heel witliout iliscomfort 
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relaxed Estimate the angle Letireen the roar of the leg and the enter 
part of sole This angle «!hoHld be le«s than a right angle — 'To® to 83“ 
^Vhcn the flexion is limited to 90° or more jou are dealing with a muscle 
bound foot This condition is present m about 30 per cent of women 
and 10 per cent of men seeking relief from painful feet In women I 
believe it to be the greatest single factor m the causation of foot stram 
and to be in it«olf the underl\ing reason for a large part of the eversion 
of the feet described by Lovett This is the sequence of events la the 
normal step with feet rtrai^t, there is a time just before the rear heel 
IS raided when the dorsal flexion of the foot is less than a right angle. 
It IS at this point that a short calf mu«cle is subjected to undue ten ion 
which ma^ or mav not be recognized by the patient A slight eversion of 
the feet will relax this tension If the condition is progressive, increased 
eversion becomes ncccssarv with the intense strain on the arch outlined 
above Sooner or later s^•mptom3 of foot strain appear 

Treatment — Our attention «honId be directed first to the remoral 
of the cause The acute toxic or infectious conditions are generally oh- 
Mous, but it IS necessarv that chronic conditions and foci of infection 
be constantlv kept in mind as factors which delay recoverv The proper 
mechanical use of the feet and relative rest must be insisted upon where 
possible 

Anterior melntarsalgia is treated by intensive radiant light and heat 
or paraffin bath, high frequenev, static «parLs and massage A felt pad 
mav be strapped on or held by an anterior arch collar when neces arv 

In the treatment of the main arch, the Thomas heel, extended one 
half to three^juarters of an inch and raised one-cighth to one-quarter 
inch on the inner side, is useful in nearly every case Very rarelv soft 
felt pads under the arch, or in cavus foot imder the instep, may be u eu 
Strapping with adhesive mav be done as a temporary measure It has 
not been found neeessarv to prescribe any arch plate whatever in the la t 
three years Occasionallv a well fitting arch already pundiased was per 
mitted while the local treatment was being given 

Where the mam arch is under strain we treat by radiant light an 
heat, 1,500 candle-power for fifteen minutes, high frequenev, or diathemv 
— given by means of one metal plate to the sole and the other encirc mg 
the ankle — and massage Exercise often makes these c-ises worse, ^ 
instituted before other means have aUaved the inflammation m the tissues. 
For this reason exerci e is delaved until the tenderness has largely 
appeared A very simple set of exercises are used 

1 Stand, feet parallel — roll out 

2 Walk forward on outer edge, toeing in 

3 Toe in and rise on toes 

4 Ground gripper walk 
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The treatment of muscle-bound feet is primarily aimed at stretching 
out the calf muscle group It is the muscle and not the Achilles tendon 
that 13 short, except in cases of severe contracture The«e muscles often 
feel hard and fibrous and are quite tender 

We heat intenstlv with the 1 ->90 candle power lamp use diathermy 
through the calf bj lateral plates 1000 milhamperes for fifteen minutes 
each and finish by prolonged deep slow effleuragc Here the ezerci«e 
which consists of standing fett parallel arm a length from the wall, and 
lowering the body forward, keeping heels on the floor is begun as soon 
as the deep tenderness in the mnsclt has lessened It is pu hed as much 
as possible without setting up inflammstorv reaction 

When, as often is the case we are dealing with a combination of 
foot strain and muscle-bound foot we treat bj a combination of the 
methods outlined omitting Exercise 3 These are undoubtedly tlic cases 
that Lovett states are made better b\ raising the heel and h© points out 
how man\ times thej are made ivorsc bv $iiddenl;» shifting to a so-called 
orthopedic shoe These patients ficl better with a higher heel bccau»o 
more slack is given the calf niusile but the strain of walking and standing 
18 increased and the new slack given ma\ soon be taken up with a repcti 
tion of the samptonis. 

What constitutes a cure* In the case of the arch it is the rcmqval 
or modification of the cause the allavmg of the inflammation, and the 
rebuilding of the tone of the muscles and ligaments to carry ttilftoui ony 
artificial supports tihaieter the weight they were designed to carry In 
muscle-bound feet a cure consists in the removal of the Ivcal or constitu 
tional cause of tenderness or inflammation with the griduil stretching, 
of the calf muscle group until a dorsal flexion of 00 or less allows the 
use of a moderately low heel without discomfort 
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RADIUM TIII-R\P\ 

Thomas Ordwat L Whittcnoton OoriiAU and Clinton B H\wn 

Radium — Since the discoMrj ot ri<liuin m 1805 tins source of 
energy has been utilized for the treatment of a great vanctv of both ex 
ternal and internal diseases The earliest and perhaps the most useful, 
field of application u as in dermatologv and as this form of therapv proved 
of value m treating some of the most intractable skin diseases, sueb as 
lupus and carcinoma of the skin the result was that overcnthusiastie 
claims were made for radium therapy even in msnj' incurable diseases. 

The literature on radium therapv has now reached enormous proper 
tions Not onij arc there a great number of articles but maiij volumes 
and even journals are devoted solely to radium thorapj To this litera 
ture the reider is referred for an> detailed account of the subject In 
this chapter a mere outline of the technic used the variety of conditions 
which have been treated and the general results obtained can bo de«cribed 
The therapeutic application of radium was dcielopod b\ the French, 
notably by Dominici Wickham and Degrais The German began the 
uso of meoolbonum and elaborated other forms of radium therapy 
Radio-actiae substances and tbeir products have such remarkable physical 
properties that the discovery and invcstigatiou of them has ndically 
altered even fundamental conceptions regarding matter With this in 
niind and with the realization that radio actiac substances and their prod 
nets are so varied and may lie used for therapeutic purposes m the solid, 
gaseous or liquid form, it is not surprising that tbev have within recent 
years been the subject of extensive scientific experiment and al«o of wide- 
spread clinical application, even to the degree of exploitation 

Degrais has suggested the idr nisge of rallinj; radium therapy Curie therapy 
as a-e now speak of Roentgen the apy wh n the "XTais are u ed in treatment 

Me othorium vas d co ered br Hahn m ISO The initial eo t of meeothorium 
IS less than that of radium but it 1 ses its activity in r rj much shorter time the 
half! fe pen J of me othori m be g about eeien years while that of ridmni is 
aboi t “ 000 yean Therefore at the present time Ihe use of radium baa for the 
most part replaced that of thorium 
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Soon after the discovcrj of radium the Curies it vas found that 
ridio nctno substances produecil cflccts similar in manj ava^s to the Kouit 
gen ra> In 1001 Bccquercl was burned bt carrying radio actne material 
in hi3 pocket In 1000 tlio Laboritnin, Biologiquc du Radium \ias 
established in Pans and here Uomtnici, Daiinc, W ickliam, Digrats and 
their coworkers developed the therapeutic application of radium In 1000 
the Radium Institute at Loudon was established for the treatment of 
disease b^ radium 

In Austria the goAcrnment estahlisheil a central station for the dia 
tnbution of various forms of radio-nctiee materia! to the different clinics. 
There is also m Vienna a Radium Institute supported b\ prnate funds, 
for tlie stricth scientific stiidv of radio active substances In the United 
States the names of Abbe, Morton, and KeUv were cirl^ associated ivith 
the development of radinro thenpv In several of the larger cities, 
notnblv Boston, New York, Buff do, Baltimore and Chicago, then, are 
special institutes or hospitals devoUd almost cvclusivclj to research and 
the therapeutic application of radium Here the amount of radium avail 
able vanes from 1 to 0 or more grams In onl% verv exceptional instances, 
however, are such largo amounts used at one time m an^ particular case 
In the great majontv of pathological conditions 100 milligrams are suffi 
eient, if prnperlj employed, to produce such results ns mav bo roasonahh 
accomplished 

Radium is pn clement in the strontium birnim group Its propcrtiea 
are now quite generally known It is a metallic clement designated hv 
the svmbol Ra Three of the eommoncbt salts nrc the bromid, chloria, 
and sulphate of radium It is derived from viranium Other members 
of tho radioactive group are thorium and actinium Radium is con 
stantlj undergoing transformations into otJier substances, that is, radium 
becomes snccessivelj emanation, radium A, B, C, B, 3*, P (or poloiiuimj 
which 18 probablj converted into lead The rate of this transformation 
cannot be altered by any known process or '•ondition During these 
transformations, energy is radiated from tlie substinccs in the form o 
the so called alpha, beta, and gamma rajS upon the various effects o 
which the therapeutic action depends 

Alpha rays are positively cbaigcd atoms of hchiim They travc a 
the rate of 20,000 miles a second Iheir penetration is slight, mdee , 
they are stopped by even a thin sheet of w ritiiig paper The\ mav pro uce 
marked chemical change but cannot bo used practically in treatment cxc y 
in superficial lesions of the slan , , 

Beta rays are negatively chaigcd electrical ions, electrons, like 
rays, but of about the velocity of light (180,000 miles a second) ‘j' 
penetrate about 8 millimeters of tissue, but do not penetrate over 3 nu ■ 
meters of lead, or 1 2 millimeters of brass They also induce clieroiw 
change in organic matter 
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Gamma rays are not particles of matter but vibrations of tbe ether 
similar to ordinarj light and to the \raj3 but of much borter wave 
length and greater penetration Thej urt said to have less power than the 
alpha or betv raes to produce chemical change 

In medical work ait mav us» the three sorts of rajs together or bj 
appropriate ‘screens exclude either the alpha or beti rivs Ttn per cent 
of the gamma ri^s arc absorbed bv 1 centimeter of tissue They readih 
pass tliroiigb 1 2 millimeters of brass onl> about I per cent being absorbed 
In passing tliroiigb metal screens, hoaveacr soft second ir\ bfti rais an. 
‘generated ’ Ihese may be ahe>orhcd bv placiUe, filter paper gauze or 
wood 1 ccntimctei or more in thickness about imtal screens In evpen 
mental work it is possible bv meijis of the eleetjjunagntt to use the alpha 
and beta rajs alone Climcallj, we can approximate this bv v irjiiig the 
time of application and the thiekiiess of the screens beciusc of the 
relatiieh greater amount of a^ha and beta than of gamma rass 
the proportion is respectively 00, o and 1 per cent when no screens 
arc used 

Injuries Incidental to Haodlmg Badmm — The increasing use of largo 
quantities of radium for therapeutic purposes makes it important to 
do«CTilo the svmptoins and signs vGiicIi ma\ U < ui ed ba workin,, with 
or even near radioactive substinces and to emphasize the impjrtanoe 
of tlicsi ns oetiipatioiial injuries biigccstions arc otfered y that more 
serious late effeus inav not result 

Eutherford states that \\a!khoff first observed that radium ravs pro 
dueo bums of much the same character ns those cau cd b\ Eocntgin ravs 
Experiments in this direction have been made bv Cu el Ciinc and Bn 
qucrel and others with verv similar results After handling radium there 
18 at first a painful irritation then luikinunation sets vu which lasts 
from ten to twentv davs if suitable pncuitious are not taken This effect 
13 produced bj all preparations of radium and ippears to be due inainiv 
to the alpha and *oft beta ravs Caro baa to le taken therefore in ban 
dling radium on account of the painful inflimniation «(t up b\ the rais 
If a finger is held for some minutes at the base of a capsule containing a 
radium preparation, the skin leeoracs mflanieel for about fifteen davs and 
then peels off The painful feeling d^cs not disippeir for two months 

Although these rather sente reactions due to radium are apparent!' 
well known to physicists working with radio actiic subrtanecs and con 
sidcrablc experimental work has !>ocn done on nnimils bv biolojusts to 
show the histological changes proilueod \erv little attention has lx en paid 
to the more chronic changi-s With the mcrcising u e of largo <jiiantifii-s 
of radium attention should lx called ispixiallj to these ehangc^ to which 
tho e handling radium an snljiet V proper realization of Hus fact is 
neccssan not euile hocau«f of the aunovanee and disi’omfort can ed b% he 
h 3 serious effects of radium butbeeanse with the analog} of the enons 
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hte effects of X nj bums m mind, a warning should bo sounded flgainH 
possible snnilar results from radium, such as atropbv, mtncfsble iiJecra 
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FiQ I — Device? foe IfoiDiva Drass Cafsoi.e to Avoir Coyt/ct or tnt j 
A watcl'tnaltvr s vine filed out to grasp brass capsule in win U non corro'i'* » 
needles five to ten in number are placed D forceps grasping cover ol r*® ^ 
Bule These devices hold capsule and cover while screwing capsule open or c o 
thus avoiding injury to fingera by repeated contact C brass capsule ci 
strong silk In tins are placeed five aeven or ten neeillea contalninn ^ 
radium sulphate each D the capsule la then placed withm rubber loun 
reservoir for ke ping it clean and in certma instance* to prevent soft 
radiations from injuring the anperficial tievue when a deeper effect is 
Such an applicator may be placed within the uterus held in place bv pac ' , 

twelve to tw ntv four hours depending on the nature of the condition rea 
the amount of radium used 

fiou and even cancer Already in certain instances fbero haa bctu cflu 
not onl^ great annoyance from discomfort but actual impairmen 
manual detterity in performing delicate manipulations, because ot I* 
sistent local anesthetic effeUa 
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The s^mptomij caused hj handling radium maj occur lery insidiously 
and consist of blunting of sensibility of tho finger tips, paresthesia such 
as increased scnsitnencss to heat and pressure amounting at times to 
actual pain, and finally to anesthesia of varying degrees. 



J'lo 2 — Fibtheb Dnicxii roa A\oii>i>o CoNTiCT or Fi^cess WITH rADiuM A shnrs 
fou (1 c ntrnifnt for cutti g l>rtla<lfru«a^ scrrrns and apccitl applirators 
B lofki g forerpa to hold radinro nerdlr while it la being thread d with atrong 
ailk b> hoIJi g end of «ilk in mall forceps C b ided iilk fish line verr atrong 
nl best ( r boiling cap ute D pool of trong eroehet a Ik for h Iding neeifles 
r spool of nrlina v «irg al ilk — not tr enough 

The suhjtctne disturbances are out of all proportion to the objective 
findings which include flattening of the natural ridges on the affected 
fingers with consequent cliangcs m the charaetenstic markings of the 
finger prints thickening of the homv lajer of the epidermis with scaling 
in varving degree failure of the tips of the fingers to resume their normal 
shape after pressure a sort of pitting upgrowth of the cuticle at the ba«e 
of and underneath the nails which tend to stand off from the fleshv part 




i4S 


lUDIUil TIIEIv VPY 


of the fingers md wIiilIi liecome ridged cricked and extrcmeh brittle 
Various general symptoms such as headache, malai«e, weakness undae 
fatigue, unusual need of sleep, increased excitability, fretfulntss, irnta 
bility di«ordcrs of menstruation, attacks of diz/mess, etc, hiye been 



said by Gudzent and 
Jlalberstaedter to 
bt caused br npeateJ 
and long-continued ey 
posiire to radio-acfne 
pubstancLS Surli 
•lyanptoins an, bmr 
cycr, common in many 
people at times and, 
IS they cannot be ac 
ciirately andobjcclneh 
recorded, there is 
doubt if they I’U h 
definitih proved to be 
duo to cxiw»ure to 
rfltliiini They wav 1* 
due to clo«< tontine* 
ment, tiring roiitim. 
and lack of outdoor 
exerci'C i n d other 
can es The exposures 
of some of the cases 
reported yyire J^ubt 
less lare,e , some of the 
indniduals affected 
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A’SD Applyim, Applicators In the le*d box are a , j'gjjj.iks” for wanu 
non corro^iye eteel needle containing 1ft nulligrama e * p of radiuW aP" 
of ra lium aulphate and a braas capsule in whi h are tuc ur , 

pant.iii and some MO 

. ),!eIienEaeeafor«“‘ 

during the entire di> in Mork uith radio-netir e sldistinces It ISi 
fore, probable that certain ^entral symptoms do occur as a resu o 


posure , riidzent 

Changes in the blood of radium workers yyere observed bj 
and Halberstaedter Host striking was the relative and 
m lymphocytes, from 36 per cent to 03 per cent, ayerage o 
4G i per cent, a relatiyc and ab«)lutc decrease in neutrop i s, 

50 3 per cent There yyas little change m red blood coipusc es 
diminution in white cells and the hanaglobm was lowered m o 
cases, 70 per cent and 71 per cent rc'jpectivelj 
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Various methods ha\e been devi ed for a\oidin/; the e injurious ef 
foots In order that the icast po ible Loutad of the iin^irs with the 
radium ma^ occur, forceps or sptuil sises are used for holding tubes 



l»l i In phcc I a II tr jta 

and for opfiiing and closing them {ocisl mtlal lio^es ha\e l>ocn wn 
structed so that the actm lulicsmis be jftU storetl ind kept whin not 
actiialh m use ’special rnblxt cmcl p«s for is ntnui rs ban. been de- 
'isod m order to svnid wrapping tbi T^dmin up bs b in I in Ihh i ruMa r 
(Fig 7) Ii aded „h\i finj^rs etc arotlum s ninl an n t rt idilv « mi 
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of thohiiger 8 '»n<l\\hic!il) 0 toinendgcd,easil\ encTvcd and cxtromch bnttli' 
Various general symptoms sucli as hendiche, malni'se, ucikncss, undue 
fatigue, unusual need of sleep, jncKised excitability, fretftilness, irnta 
bihy, disorders of mcustrujtioii} attacks of diz7mGss, etc, haic bem 

- Bald b\ Gudzent and 

' Ilalborstaedtcr ti 

be cati'scil by npeated 
and long-contmuid it 
posure to radio-active 
substances ‘'iieli 
•symptoms an boiv 
ever, common ui man} 
people nt tunes and, 
as tliev ciniiot be ac 
curatelj andobjectircb 
recorded, tb ore is 
doubt if they cjn ^ 
(Icfiiiitcly proved fiK 
duo to txiwsure to 
radium TLcy maj U 
duo to dost confine- 
ment, tiring rnutuic 
aiul lick of outdoor 
cxorci'O and other 
ciu*os The expo 
of some of ih^' 

1 Toportul yyere Jo«bt 

L — 1 less large , some of the 

Fig 3— Thick sidfi) Lead Pox axi> Cover to rnoTECT indniduals 

WOSKEBS FROM rADIl'M RAMATIO-VS " HU-E MaKIVO n 0 T P aSSIStUlt 1“ 

A>D Appltitg \pplicatobs In Ulc Ivsl l»ox are a “p^briks” for manu 

non corrosive steel neeiHe containing 10 miUignims , ndli'ni ajV 

of radium sulphate an 1 a brass cap ule in which are nc . , 

t been cngiged for years 

during the entire dty in yvork viltb rulio-ictno siibstantes It is, 
fore, probable that certain c.oneril symptoms do occur as a resu 

posure , . o„(j 2 cnt 

Changes in the blood of radium yyorkers yvere observed m ^ 
and Ilnlbcrslaedter ’Most striking xvia the ielatv\c "uid a I’o ii c _ 
m hinpliocytts from 3(» per cent to 63 per cent, aycragt o ^ 

4 b 4 per cent, a rclatiyc and xh^olute dccrcist in iieutrop n s, 

50 3 per cent There yvns httli change m red blood-coipu cics, 
diminution m white celts and the hcnnglobiii yva«» loyyered m 
cases, 70 per cent and 71 per cent rcspcctu th 




I^JURIFb r^,CIDE^TVL TO H\^DLI^G P^DIUil 549 


Various iiietlioda La%e been de\i ed for avoiding tbe^e injurious ef 
foots In order thit l\ie least possible contact of tbc fingers -with tbe 
radium ma\ occur, forceps or special uses are used for holding tubes 



helj n pUf Ij adli«icf pli ler 

and for opening and closing tbcin ptciil metnl boxes have been con 
stnictcd so that the actire tubes mi' be sifeh stored and kept when not 
actually in use bpecul rubber cmelopes for containers Iis\t been de- 
mised in order to acoid wrapping, the ladiiim up be hand ui «heet rubber 
(Tig T) Leaded gloves fingers etc aredmnss anl arc not readili worn 
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In placing actire tubes m special applicators it is important to avoid 
all contsct with radium and, as the effects are not apparent at once 
when handling verv hot objects such as heated glass, but only after a 
period of davs or ev on weeks, it will he difficult to tram a worker to avoij 
all contact with the active apparatus Therefore, in the work of maiinir 
routine applications of radium there should he a rotation in the staff and 
persons affected should he freed at least tcmporarilv from such work. 

In order to avoid general disturbances, the hodv should he protected 
as far as possible b\ metal screens in the form of lead botes or phfes 
about the radium , there should he frequent ventilation of workrooms, pa^ 
ticularlv if there is radmm emanation present, and a change of dutv and 
shorter hours , periodic phvsical etammation of those working with radio- 
active substances with special reference to the blood etammation is 
indicated 

From the above it is etideut that marked changes may occur on the 
fingers of tho«e engaged in routine work with radio-active suhstancieN 
The e local objective changes consist chieflv of flattening of the char 
acteri«tio ridges, thickening and scaling of the superficial Is'ers of the 
«km and even atropbv and intnetable ulceration The«e le ions are 
usuallv slight compand with the marked subjective svrnptoms, *uch as 
pare thesia, anesthesia of Tarring degree, tenderness, throbbing and 


pain. The per«i«tcncc of such effects is noteuorth' 

Various general sistcmic svmptoms and ol«o blood chanires maybe 
produced by ezposure to radio-actne sub tances To aioid «uch local and 
general disturbances special protective and preientire measures have been 
devised and tho«o engaged in routine handling of radio-active sub tancc' 


are particularlr cautioned 

4pp!tcaiton arid Admtnfi/rafion of Hadio-actne Svhshnits 
Eadium may be used either externally or latemalh, for re'carth or 
routine therapy It mar he used as a salt when spread evenlr over ap- 
plicators and retained in position b\ special varnish or the «aU mar 


employed in tube«, needles or in special containers 

The emanation or radio-active gas evolved from a solution of ra 
has the properties of a gas, that is, diffusion, «!olubiIitv m liquid?, 
densation, and liquefaction at a certain pressure and temperature, 
also radio active, that is, it ionizes air, di-charges electrical bodies, a 
photographic plates, passes throng bodies opaque to light, and provo c 
phosphorescence in different substances and even in the glass which con 
tains It, Emanation derived from a dilute solution of 'oluhle sa o 
radium, usually the chlorid, may be freed from the admixture of 
and oxygen, due to the hydrolrsis of water, and reduced to a very s 
volume hr Duane & method of passmg it over a heated copper coil ^ 
condensing the “impurity” of hydrogen and oxvgen bv liquid air 
it mav be passed bv mereurv pumps into capillary glass tubes wine 
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sealed off into lengths suitable for \anous containers The emanation 
may also be compressed into special containers and used -without “purifica 
tion ” It may be set free into special (diambers for inhalation or dis 
solved in water for drinhing or for injection 

Radium A, B, C, the so-called actne deposit from the emaliation, 
may he used for external application b> various appliances or when de- 
posited according to Duane s method it mav be used medicinally b> in 
jection, etc. As radium in the form of a salt, such as the sulphate, loses 
half Its strength in a little less than 2 000 years it may be regarded as 
practically constant for therapeutic purposes The emanation, however, 
loses half of its strength in 3 85 davs that is, it weaiens practically one 
sixth a day , therefore allowance for this must be made m treatment The 
deposited activity, radium A B, C loses half its strength in one hour 
Because of the technical procedures necessary for punfying the emana 
tion and for obtaining the active deposit and because of the relatively short 
period of their activity, these forms of radium are in less general use ex 
cept in clinica where a phvsical laboratory is maintained 

The use of radium emanation however, has certain practical advan 
tages, particularly in avoiding loss of the radium by theft or accident 
The solution of radium mav kept carefully locked in a safe while the 
emanation is constintly bctnQ formed from it The emanation may be 
put into containers of various avrls and conveniently sent away by post 
It should be home in mind however that half the strength is lost in 
S 8o days, therefore the emanation can be sent only a limited distance 
The disadvantages of using emanation are that it is constantly losing its 
radio activity as above indicated and it i«, therefore somewhat more 
difficult to apply very exact dosage, which may be important in certain 
cases 

Action of Radium Local and General — It hu been said that radium 
acts merely as the most expensive and efficient form of cautery as yet dis 
covered On the other hand, it has been claimed that the radiation from 
radium has a marked selective action in destroving pathological tissue 
without affectiDp normal tissue Between these extreme views however 
a mean should be taken While it is true that the alpha, beta and gamma 
rays do exert a somewhat selective action this however, is only relative, 
the more embryonic and cellular tissue being cbiefiy altered By prolong 
ing the exposure however, even dense fibrous tissue may show changes 
There is great vanation in the effect of radiation upon different growths 
and also on normal tissues The lymphatic organs are specially sensitive 
and easily destroyed and also the hair follicles the glands of the skin 
and the reproductive portions of the ovary and testis The endothelium 
of the bbod vessels may swell up and cause occlusion of the vessels with 
marked diminution of the blood supply Cartilage bone muscle con 
uective and nerve tissues including brain are very resistant to radiation 
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In man) cases it is impo«sibIc to predict histological eTamination 17111011 
growths will be easily affected and winch will prove refractory to thp 
action of the rays Althougli it has been supposed that the action is 
pureh local and direct upon the cells thcraschts, there mav abo be an 
indirect, possibh evtolytic, or other “immunity” reaction secondanh 
produced The dtstniction of tissues exposed to radium is usually bi 
necrobiosis, the nuclei hocomc swollen and vacillated, the nucleoli bwMinc 
enlarged and fragmented, (he staining characteristics of the tissues are 
altered, and death of the cell ciisut<» It is believed that the effect of the 
radiations ® is to produce ionization of the atoms of the different sub- 
stances the ravs penetrate and that chemical changes follow as a secondary 
result of the ionization 

After exposure to ndio-activo substances there is usually a latent 
period of longer or shorter duration before the effects become evidint 
This latent period vanes from one or two dvvs to even two or three 
vvechs or longer It depends in moat instances upon the strcnfflh of the 
source of cnergv md upon the amotint of 61 tration and protection used 
In certain instances it may depend upon pcr«oml idiosyncrasy 

The effects of exposure to radio ictivo substances mav be either local 
nr general Local effects on the skin may vary m intensity from errthema 
to vesiculation or ulceration of varying degreo and possibly lead to the 
development of cancer To thc«c danc,crs the attention of those engaged in 
radium thenipv is particularlv called General effects such as «terilitj, 
changes in the blood, and conatitiitional disturbances such as nausea and 
vomiting may occur* 

Comparison of Xray and Radium — A)thoUe.h there are uumewus 
physical differences between Roentgen nvi and those emitted bv radio- 
active substanceo, m certain rc«pects they are analogous Thev produce 
similar chemical action on photographic piper or film, they cau«e fluorcs 
cence, they penetrate opaque ohjevts, and have the property of 
the air and so rendering it a conductor of cleclncitv The similarity 
tween the phv Biological action of the Roentgen ravs and of radioactive 
substances, particularlv if vised bv like methods, is striking In genera 
it may be said tint the local therapeutic effects of unfiltored X ravs pro- 
duced by soft tubes and low voltage may be compared with ravs iro 
radioactive svibstanccs if filtered through a very thin sheet of paper or 
aluminum which intercepts merely the alpha ravs, that is, un«crew 
ravs with very short exposures of a few minutes are comparable m e e 
to weak beta rays of radio-active substances with exposure of from fa oe 

Radiations will be the term applied to rays particles or electrons detiv 
from radio active substances jji 

These have been described in conaiderable detail by Tvzzer and f 

Diseases of Occupation and V ocational Hygiene Kober and Hanson P I'l® 

Son 4. Co 1016 
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minutes to an hour Such rajs ha'c comparatively little penetration and 
are used in the treatment of superficial lesions of the skin and mucous 
membranes for it is believed that onlv the rajs absorbed produce phvsi 
ological changes It is, theretore necessary in order to produce anv 
marked effect on deeper tissues to use screens or filters to check the less 
penetrating ravs which would otherwise be absorbed hv the superficial 
tissues and cause marked destnwtivc changes there, before the less numer 
oils and more penetrating rajs «ould act on the deeper tissues When 
using rulium it has been shown that screens or filters {lead 2 or 3 milli 
meters thick, brass 1 2 millimeters, or other heavy metals such as sihir 
and gold or platinum) allow the penetrating hard beta and gamma rajs 
to pass and intercept tho alpha and soft beta ravs which would otherwise 
be absorbed and cause destmotne chmges m the superficial tissue It 
must he remembered in this connection tbit metals more particularly 
lead used as filters for ridiatioos do give off, lu a varying degree soft 
beta the ao called secondary ravs Ka the amount of the more penetrat 
mg ravs is onlj a small proportion of the total activity, less than 5 p(r 
cent It isnece««arv jn deep theripy to make the exposures corrcspoiidingls 
long Hours are required oven twcutv four, forty eight or longer, for 
deep therapy with heavily screened appiratus, whereas a few minutes to 
an hour are u»ed lu the trealment of more superficial lesions with radium 
Fluorescent djes, colloidal mctils and other substances haye been advo- 
cated to activate or intensify the action of radiations They hay o not 
as jet, however bun provtd to K of clinical value 

In practical radium therapv radio active substances are in certain cases 
doubtless preferable to the u c of Poentgen rays particularlj when there 
is neeessitj for the most prr ise localiration eapeciallj yvithin the bodj 
or in the cavities difSctiU of aci e s al o when the condition of the patient 
or circumstances demand port ibilitv of the therapeutic agent for con 
venicnce or ease ot treatment The disadvantages of radium are its great 
expense for sufficient doses neocsstrv ui some (a«pa also the possibilitv 
of loss of the salt by accident or theft This may however be obviated 
hj insurauc of the radium or by u 0 of the emanation as above indicated 
but the expense of the litter is mcrea«cd beeause of the necessity of re 
taming a phjsicist and equipping and earning on a physical laboratory 
^Vhen sufficient clinicil experience has been gained in the application 
of the recent adv atjccs in the production of highlv penetrating homogeneous 
XrajB of great volume hj Coohdge and his enworkers, supplemented Iv 
careful scientific study of the physiological effects, we believe that there 
will be in the mujoritv of cases very htUe difference lu the therapeutic 
value of the X rav and radio-active substances 

If radium is to be employed as a therapeutic agent it is important 
not to use X rav or any form of caustic prcviouslv, for the results of ra 
dium therapj under «uch circumstances arc aisuallv verj disappointing 
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Medicinal Use of Radium — Tlic treatment of «!o-called medical diseases 

radio active substances must be considered even at the present time 
to bo in the experimental stage The imlications and contraindications 
are not as jet clear nor have the results been sufiicientl) definite in many 
instances of supposed euro to judge tlic real value of the treatment 

Radium maj be administered intcmallj as a therapeutic agent bv 
aarious methods A soluble salt such as the chlorid or hromid of radium 
maj he injected into the bodj or taken by mouth or used for bathing 
The emanation the radio active gas evolved from a solution of radram, 
18 somewhat soluble in. water and maj thus he used in the "ame manner 
as the soluble salt In the form of gas it maj also he taken into the lungs 
by various devices — in the small personal rcspintors, with mouth or 
nose pieces, in cabinets or m htd or in room cmanatoria Patients remain 
for hours in some of those, the resulting carbon dioxid and water vapor 
are removed bv '^oda liiuo and sulphuric atid, oxvgrn is added, and the 
temperature is controlled bv coils as in tbo calorimeter Ihe aeine di 
posit radium A, B, C, viheu deposited on salt, maj he adminiatered m a 
manner similar to the soluble salt above indicated The dosage of the 
vanous forms of radium taken intcrnollj is, at present, verj variable, ^de 
range having been cmplojed by various workers ns below indicated 

Radio active substances maj bo cmploved m other wajs In the form 
of packs, naturallj active material of pitchblende residue or artificially 
activ ated m itcnal is used It has also been given ns baths, the water be* 
mg derived from natiirallv radioactive springs or water to which h« 
been added «ohible radium salt or emanation Indeed, it has been claimed 
that the beneficial effects of the waters of ctrtam well known springs are 
due to the fact that thej contain radio-active substances chiefly eraana 
tion ^Tien radium or its products arc given hj mouth it is boheve 
bj von Noorden that there is greater effect upon the hver, as the cmana 
tion reaches the heart through the portal veins and leaves the body alni"» 
entirelj through the lungs within a few hours When emanation is 
inhaled he considers that the emanation goes more rapidly into the gen 
oral circulation In the radio active bith of 200 liters the natural radium 
content vanes from 31,000 to 120,000 H L (Hache units) or in '«ome 
instances 450,000 il E * . 

When water is irtifieiallj activated, similar nmoimta have been u« 
When radium emanation is used for drinking, 1,000 JI E a day 
10,000 or, in certain instances, 90,000 M L a daj have been given ' 
the German school Thej usually begin with do'ses of 330 ^ 

times a day and for further treatment proceed to 5,000 or 10,000 11 
three times a day and m mdividnal eases 30,000 to 90,000 E a 
The Radium Institute m London, dimog the year 1914, reco mmended ^ 

One thousandth of a milligram (a mierogram) of radium solution m equilibf 
18 equivalent to ” 700 M E of emanation 



PHYSIOLOGICAL VCTION OP EAIAHATION 555 

dnnking of at least ^4 witer activated emanation containing at 

least 1 miJhcune per liter (a miljicune being equivalent according to the 
physicist at this Institute to 2 160 000 ME) This would make the 
dosage vary from 540 000 to 1 080 000 M E daily It is believed at the 
Padium Institute that at least siv weeks treatment is neoe«sary before 
benefit is noticed 

When a solution of the soluble salt of radium is used for dnnking 
or for subcutaneous injection the dosage given has varied from 50 to 250 
micrograms The above indit ites the very great vanations in the dosage 
which have been employed hv different observers Similar variation is 
seen in the case of emanatonum tn atment in which some recommend per 
liter of air 2 to 4 AI E , others begin with the same dose and incrense to 
22 M E and gradually to 45 m special cases to 110 eventuallv to 220 
440 or even CGO ME A on Noorden and Falta have given 1 200 M E 
per liter Contard recommends emanation from 2 to 4 milligrams of 
bromid of radium (without accumulation) lu i room of 10 cubic meters 
He has the patient remain in this room for one and one-half hours Va 
PIOUS devices are now on the market for furnishing water containing 
emanation The dose is in manv mstancia small and it is important 
that the products of apparatus used in conjunction with radium therapy 
should be carefully analyzed by a competent physicist for the true radium 
content 

Physiological Action of Emanation — It has been claimed that emana 
tion in manv patients increases the giseous esebange and the respiratory 
quotient In Basedow s disease oUhougli iho baaal exchange is above 
normal, it may be still further increased by emanation Emanation is 
thought by some to increa«e sugar metabolism as well as th it of albumin 
and purins Tho uric acid output is particularly meroaoed ]>y emana 
tion in eases of gout The influence of emanation on the blood picture 
may be striking at first there mar be hyperleukocytoais and later a 
diminution in white colls There is a relative increa e in mononuclear 
cells It 18 al«o claimed that m certain instances emanation acts as a 
diuretic and it has been said to evert a stimulating influence on the oev 
glands particularly in cases of acquired impotence or m tabetics or in 
senilitv Ca«C9 are cited of the return of menstruation after the meno 
pans* and aloo in certain instances of amenorrbei It has also been as 
serted that radio active matter modifii a the phenomena of inflammation 
and stimulates the action of the vanous ferments — such as the pancreatic, 
peptic, and lactic acid and the antolytic ferments in the tissues 

Attention has been called to such symptoms as dizzmesy pressure in 
the bead weakness albuminuno and hemorrba^jia following large doses 
and evperimenfally it has been found that serious complications may re 
suit in animals With large doses also there may be marked changes in 
the metabolism and in the blood picture Such claims have not been 
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Medicinal Use of Radium — The trcnlmcnt of eocillcd medical diseases 
by ndio active substances imist be considered even at the present time 
to be in tho experimental stage The indications and contra indications 
are not ns jet clear nor have the results been sufHcientl} definite in manv 
instances of supposed euro to judge the real v iluc of the treatment 
Radium maj be administered intcniallj ns a tberapoiitic agent bj 
various metliods A soluble sail such as the clilond or broraid of radium 
inav be injected into the body or taben by inoutii or u^cd for bathing 
The cwianatioH. the radio active gas evolved from a solution of radium, 
13 somewhat soluble in water and may thus be used in the same manner 
ns the soluble salt In the form of gas it may also be taken into the lungs 
bv various devices — in the small personal rcspiritorS, with mouth or 
nose pieces, in cabinets or in Kd or in room Lninnatona Patients remun 
for hours in some of these, the resiilliiig carbon dioxid and water vapor 
arc removed bv soda liino and anlphnric acid, oxvgrn is added, and the 
temporaturo is controlled bv coils ns in tbo calorimeter The aeine dc 
posit radium A, 13, C, when deposited on salt, mav be adrainistcrcd m a 
manner similar to the sohibU «ilt aliove indicated Ihc dosage of the 
various forms of radium taken intcrmlly is, at prc«cnt, very variable, wide 
range having been employed by various workers ns below indicated 
Radio active substances may bo employed in other w ns In tho form 
of picks, iiaturalh active mntcrial of pitchblcndo residue or artificialh 
actuated material is used It has also bcoii given ns baths, the water be- 
ing derived from inturally radio active springs or water to which has 
been added soluble radium salt or cmiiintioii Indeed, it has been claimed 
that tho beneficial elTccts of the vvitors of certain well known springs are 
due to tho fict that they contim radio-active suhstinecs, chiefly cmana 
tion ^^licn radium or its products are given by mouth, it is believed 
bv von Noordon that there is gnater effect upon the liver, is the emaca 
tion rciehes the heart tlirongli the portil veins and leaves the bodv almH 
ontirolv through the lungs vviflim i few hours When cnnnation is 
inhaled he considers that the emanation goes mnie ripidlv into the 
cral circulation In the radio active bifh of 200 liters the nitiirnl radniw 
content vanes from 31,000 to 120,000 Jf L (Jlachc imita) or in some 
instances 450,000 ME" , 

When water is artificially activated, similar amounts have been used 
^hen ndium emanation is used for drinking 1,000 Jf E a day up^ 
10,000 or, in certim instinces, 90,000 MPa dav have been given bv 
tho German school Ihey usuallv begin with dr>«e8 of 330 Jf T three 
times a day and for further treitmcnt proceed to 5,000 or 10,000 M 
three times a day and m individual eases 30,000 to 00,000 M E 7 
The Radium Institute in London, during tho year 1914, rcc ommcndca t le 
One thousandtli of a milligram (a miero^ram) of raiiiim solution in c<iui!ibriu 
is equufllciit to 2 700 51 r of emanation 
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Gonorrheal Arthritis — 1 hp rfsults ire not favorable althouc;li occa 
siODalh improvement is obtained on injecting solutions of soluble radium 
salt in the vicmitj of the joints 

Tuberculosis of Joints — Results are not favorable 
Gout — His reports a large series it ei es of gout treited by eniana 
tion, the uric acid content of the blurd is said to be greatl) lessened 
although there is not a complete pxrilUl in the blood content and the 



Fig 5 4 —a Blood Sme\b ffoh a Patient with Mtelocsvcus Leceuiia Taketx 
br/ore PiDivut TEtirMETr 'VJ jj* MockI e uat SOOW) } rge numfer ol mieJo 
c}le and tnjelobl its a e I> n 

clinical changes Some c3«cs show improaement m the general condition 
subsidence of joiut swelling withont maiEed diminution of uric acid lu 
the blood Other ca es with giuta nodes, even in penids of the most 
freciueiit attacks show no almirmal amount of iiric acid in the blood 
ilany cases under treatment la ridinm emanation show disappearance of 
tbo tophi in the ear Gudzent rejxitel c nc hundred ca is of gout in some 
of which he secured still further jmjroaiment b> injection of a dilute 
sihition of radium alt In the banning of treatment there may be 
temporarily an increa e in pain as the resnlt of reaction Emanation maj 
be used both by drinking and ba inhalation Radium should not replace 
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genenlh coiifirnicd It should he realized that the real \ ihie of tk 
nitennl or medicinal u^e of rndmni and its products is at prosuit doubt 
ful, and Iwause of the sihilit^ of Inniiful officts it is nd\i«iWL to 
begin Mith small doses and to ht consenatne ni onr estimitioii of tk 
results 
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Arthritis Deformans (Chrome 1 heumaft^ni) — Hit tipos with exuda 
tion are said to he more fniornhle than the dr> forms IIis Ins rejN'rteJ 
cises with striking iniproMmcnt in the ginernl condition At the hadmm 
Institute m londoii, Pinch reports e^treinch faioriMc remits wino 
times, as he said tin, results are mimrknhle At tins Institute, i>0 cc 
of emanation solution of n strength not lc<s tlian 1 imllicurio per liter 
up to 2 milheurics per liter art giien to patients suffering from tins 
obstinate, painful, and eripplinc, disoisc Pinch sa^s that it is dilfiuilt 
to predict with ecrtniuti the degree of improicmcnt likth to occur in 
am particular cn«o but that the cases which npjic ir to derive most Uiufit 
arc thobC in which the disease is of Klalivch short duration and the 
clnnges are periarticular in t\|>o »iid miilli uiicular in distribution Ik 
age of the patient al o exerts some mfliicnee, tho e under fort) ri«pondin, 
more quickh to tlic action of cinnimlKUi I ittlc or no improvnucnt cm 
bo looked for in instimea when cir(ilOc.ii»ous or o scons eliangis arc pre 
doniininr ^\hon limit itnm is due to pirnrticulir Jibrous tlnckciiiu" 
considerable increase of mohilih often follows and enibles patients to 
perfonn actions such as feeding theinscKos, brii lung tlicir hiir, «lin'm > 
etc , winch tlicv mia have hccni poworlo a to do for some months or crcii 
V ears JIii cular and articul ir puns arc le seneil or dis ippi ir, gratiUo of 
the joints on movement is not «o marked, muaclcs mn rcgiin much ot 
their lost tone, and the piticnt’s general heiltli mav be much improved 
The treatment must, lioweyvcr, be persisted m for qmle a long time, at 
least SIX weeks before aiij change is noted ireCniddeii behoves that 
the crcatinm metalwhsm maj ho mflueiiced bj ruliiim cnnnntion water 
Acute Articular Rheumatism — In the majontv of oisos tnitedhv 
Ton Noorden it is claimed that omauatorinm treatment acts ns well as 
salicvlites, the locil svmptoms subsiding in a few ilavs Snlicvlifos wen 
used in conjunction with cmaiiatiou, however, m certain ca«c Ihc troit 
meiit was from two hours to over night and the dosos 220 to 1,200 il * 

■\ on Noonlen and Palti beluve* cmiuation is spceiallv valuibk m 
which do not stand sahcjlates well 

Chronic Arthritis — In arthritis secondary to icnte p,cnornl infections 
or from a focus in the tonsils, teeth, etc , results are doubtful 
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Goooirheal Arthritis — TLi^ rtsiilts ire not farorjWe ikJutigh oeta 
sioiially improvement 13 obt imtd on injecting solutions of soluble radium 
salt in the \icinitv of the joints 

Tuberculosis of Joints — Rp ults are not fivoiable 
Gout — His reporta a lirge series of cjsea of gout treated bv emana 
tion, the uric acid content of the blood is said to be grejth lessened 
although there is not a complete parallel in the blood content and the 



Fio 5\— A Bloop rsoM A PATim vnni Mtei.ogb'^oos LsiSEniA Tvkbv 

6 fore Padrm Tseatjiest White H od tount 5O0O0O large miinber of mjelo 
cjtes a d tnjeloblasfe are shown 

clinical changes Some civs bbow impro^iment m the general condition 
subsidence of joint swelling withont marked diminution of uric acid m 
the Wood Other cases with gont> nodes even m periods of the most 
frequent attacks show no abnorznil annunt of uric atid in the blood 
Hanv tiscs under treatment l\ radium emanation show disippcirancc of 
the tophi in the lar Giid/vnt reported lit hundred cases of giiit 111 some 
of which ht securfd still further improviment hv injection of a dilute 
Solution of radium alt In the beginning of treatment there maj bo 
tempirarilj an increase m pain as tJie result of reaction Emanation mav 
be Used both bv drinking and bj inhalation Radium should not replace 
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treatment In diet and other loiinnoii aids m tht tn itmeiit of gout «uph aa 
Ingicme incisures colelucum and related drugs 

Leukemia — Von \oordcn and Pilta did not obtain niij faioralilt 
results bv cmanatorium treatment iii kiikemia but only produced an 
increase in the blood count. The unters, hoiye%cr, In surface appliu 
tioiis of nidium oicr the enlnrgid spleen litnc, in a series of cs'cs, ob- 
ened a most remarkable iiupnntment and striking changes in the «i7c 



of tlie spleen, the blood picture, and tlie general condition of the patien 
In the course of a fon -necka or, m stubborn cases, in tliixe or four inont is 
after treatment bj the surface application of rodmra according to ® 
method described in this artielt, a spleen much filled almost the entire 
abdomen, extending nell to the njdit of the median line and into tie 
pelvis and cau3in„ marked prc&sure symptoms, has been reduced to 
dimensions so that it vv is not palpable below the costal margin 1*'^ 
with white counts of from 600,000 to 700,000 became C 000 to 8,0 
The immature forms of white cells — the myeloblasts, myclocvtes are cs 
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peciallv affecte<l The hemoglobin mewased from 40 to 70 rr even to hO 
or 00 per cent The red blood-corpuscles increased from 2,000,000 and 
2,500,000 to 4,000 000 and 5 000 (MM) indeed the blood picture often 
approximated normal A piJ« cmanatwl anxious individual with promi 
nent bonj frameviorh stooping, sboiilder^ and enormousH enlarged abdo- 
men usually loses the anxious exprewinn becomes plump the abdomen 
returns to normal sue the color and trength improves so that the patient 



Fro 6C — k Bloc® Smeus fmim a Pjtie*t with MrEtooEvors Leusmiza TaKEV 
afl TOE CoDR^e or Radhtsi Trbatmcm The mselocTtcs hive entireel7 dis 
appeared the 1^hlte count is SOO eon id r He variation in size and shape of the 
red cells persist however 

mat fetl entirely ucll Tbo pathol<^cal condition however sooner or later 
IS apt to relapse gradualh and the rtsponst is kss prompt in subsequent 
senes of radium treatments although cases have been kept in good condi 
tion for a period of one to four -veaxs oecastonallj repeating the radium 
treatment. Kumerous cases however have died of intercurrent infections 
or have succumbed to the original disease Although these results m the 
radium treatment of kukeraia arc most striking in the chronic elogenous 
variety in certain cases of lymphatic leukemia results are almost equally 
good It must be understood however that the results should bo regarded 
at tlio present time mcrilv m the light of palliation and not as cures. 
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It 18 hoped, hotve\tr, tint fnturp Kscircli viill at least increase the dura 
tion of these remnsiona Although tlic trentment must not k considered 
at the present time os cumtivo, from the results obtained it is the be«t 
form of treatment now at our disponi Certain of the cases which r^ 
spend promptly to radium applications oicr the spleen had priviouslr 
proied entircl\ refrnctorj to prolonged X ra\ and to knzol treatment 
It IS to be noted, ho\vc\pr, that m the surface applications of radium 
aboic described the results were obtained uithout radiating tbe long bones, 
in fact, in one instance in whicli the long bones were r idi itcd there was 
apparenth, an increase rather than a diminution iii the white cells It 
IS also bohetod that the rcsulta arc more prompt b\ the radium treatment 
than bj X ra% as hitherto cmplotcd, and no cusp has boon accompanied 
h\ SCI ere toxic aimptoms, nUIiongh there is a marked increnst in the 
endogenous purin motubolism On a pnrin free diet, uric acid, urea and 
totui nitrogen m the urine are mnrkedU increased 

Miscellaneous Conditions — In n ftw cits of croupous pnriimoiua 
It IS claimed that the tompemtiirc began to fall earlier than usual aod 
IjBis and tint tho di8«oliition of the CTudnte was stnkijigU rapid 
Iho symptoms, such as difficulti in breathing wore markcdls relieved la 
tho cmanntorium in uluch 100 M L of cmunution per liter was used 
In certain instances tho patients remaineil m the im'inatonum over night 
In (haleles meUitus the cfToct upon the sucur metabolism is not constant 
but the emanation thenpv is said to nffoct fmonbh diaktic neuritis In 
certain cases of neuralgia neuritis, and scmtiei, U has been claimed that 
the condition has been benefited Claims have also been made for fa^r 
able tbenpeiitic effects in tbe ca«e of arienoscUrosi^ ct.rtnm kidney dis 
cases and even in tabes dorsalis, in the latter instmco more particulariv 
in relieving the “o-eallcd lightning piino In some cases of m 

wlucli a positive Wasscnn'inn pcrsigtcil m <!pite of active and prolon^J 
treatment intravenous injection of from fiftv to two hundred uul fi tr 
imcrOjP’ama of radium clilond solution at intcrvala of n few dajs im 
later once a week resulted m the roiction becoming negative m certain 
instances It would seem, however, that there has been much cxaggeratiou 


of the value of radium iii many of these chronic conditions 

Tho indications and contra indications for tne mtcninl use of ra lU® 
are vague Ihe value of tho medical uses of Vadium has been ' 
exaggerated and reports aro confusing The gi\ah variations in osa- 
ndd to this There seems nO question, howcvcB Aiat benefit has 
rived in certain forms of pout and chrome ^iaMati«m and neuritis 
effect upon the tismea, 

must, however, be Wni in nfSM lliprovomc/t nho 

m cases of poriicions niicmin ci^tlfocvtlicniiu yUd in Ii^e -> 

tho latter tk blood pressure is said to have kci\ reduced to no 
the subjoctivVsyniptoms aro said to have disa^po^arcd 
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Internal therapj by radio-active substances is still too recent and 
poorlv controlled to expre s a vei3 dectstie opinion regarding its lalue 
Tbe duration of favorable results reported is not knonn in most in 
stances There is need of more control cases and of a large number of 
cases worked \\p in detail treated b\ different methods and followed to 
end results before certain concinsions mai be drawn. 

External and Surgical Use of Radims — Hit value of tbe so-called 
surgical use of radium is much more definiteU established than its medic 
mal use E\en the most conservative and careful clinicians who have had 
an> extended personal experience with adequate amounts of radium rec 
ognize its value and limitations when used in certain surgical disea es 
In a large proportion of this class of cases, surgcix is undoubtedly prof 
erable and radiations it employed at all should be used not to replace 
but, in manj instances, to supplement sulcal procedures We believe 
that manj of the extraorduvarv claims have prevented x proper estima 
tion of tbe true value of radium thcrapj, both by the profession and the 
laitj This has been due to the fact that the exceptional cases in which 
there has been great relief or even cure have been reported as if thev 
were the rule In describing tbe limitations of radium therapy the fact 
m.u«t be taken into account that there are from time to time very ex 
ceptional cases particularly of malignant tumors some of which have re 
pesfedly recurred after numerous opcralions and also cases that have been 
entirely inoperable which have apparenth vielded to radium therapv 
IMiile the careless or the overentlnisiastic phvsician has described these 
cases as if they were the rule 'ct it is b\ stndvin,, them most carefullv 
and becoming acquainted with as many of llie factors involved as pos 
sible that we mav hopt that lliesi. now exceptional uid unusml eases imv 
become more and more frequent It is thite also that we may expect 
truly to advance the progre«s of radium therapy In describing coiidi 
tions in which radium therapv has been used it is difficult to follow a 
svsfematic or logical arnngtmcnf either from the point of view of path 
ologv, etiology or anatomv Therefore both anatomical and pathological 
arrangement will be made use of 

Nethods of Application — It is almost impossible to give detailed rules 
for the application of radiations Tlie mirce of ndiation for therapeutic 
use should be not only phvsicallv bnt phvaiologically standardized under 
the exact conditions m which it is to be emploved The duration, amount 
of radio active element filtration distance and in certain instances the 
individual variation of the subject of the experiment must be considered 
The great variation m the reaction of different tumors to the radiation 
has been pointed out bv Werner In practicv it has been found of the 
utmost importance to use the method of physiologicvl stindardization 
not onlj for becoming familiar with the various changes produced in. 
animals but m the tissues of roan subjected to radiations For example 
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in order to apply radium intelligently for therapeutic purposes, it 13 nec- 
essary to eaCiblisIi a so called 'erythema dose," that is to determine tlie 
tolerance of the skin to tho Tarious radiations under the conditions 
employed 

Tho degree of the acute reaction following the e'^posure is rerj varialle 
depending upon soi oral factors, namtlr, tho intensity and quality of the 
radiation, tho duration of the e'tposiire, tlie part of the hodr exposed, and 
the indi\ idual sensitiveness or tolerance Qoeht claims that there is no 
special idiosincrasj as was atone time believed The infensitvand quahtr 
of the njs depend on the amount of radioactive substance, the distance 
it IS from the patient and the filtration employed The effects depend 
on the njs ahsnrbod l)\ the tissue The therapeutic indications and effects 
of the X rajs and radio-jetive substances art, ilmost identical when em 
ployed similar methods 

Numerous refinements of the technic of radium applicition have been 
suggested, and nhik some of those roav facilitate the more CTaet fisitioa 
of the radium to the 'irea under treatment, just ns good results mav U 
obtained bv simpler applicators, if due care is tilen. For tbe trwtmMt 
of lesions about tho face or mouth, molds of dental wav may be m d® 
m which the radium is embedded In some clinics yvhere emauationg w 
used, capillary glass tubes or “seeds” containing mmute quantities 0 ^ 
this form of radium are buried in the diseased tissue nud left there Since 
the introduction of needles oont lining radium clement hoivever the sane 
results maj be obtained by inserting the metal needle and withdrawing it 

a thread attached to tbe eye of the needle, after the desired length of 
exposure 

Unusual technical methods such as baring tbe radium rotated by a 
clocklike mechanism so as to diffuse the rays, on the theory of more s'?®!! 
distribution, do not seem to offer any practical advantage in treatment 

The strength of radium depends upon the amount of radium element 
present Therefore, in reporting cases the dosage should be accurate v 
stated m milligrams of radium or inillicuries of ndium emanation per 
hour, per unit area A milhcune is the quantity of emanation that ai" 
nishes the same penetrating radiation that 1 milligram of radium ec- 
ment produces The dose employed in the extenial and the called * 1 "’ 
gital use of radium usually yancs from 50 to 200 milligrams, m certain 
instances 1 or 2 grams have been used The smaller doses aro employe 
chiefly in superficial skin lesionsi, the larger for large growths d'H.py 
situated , 

Tubes, needles, and surface applicators containing ridiiiiu are us 
on patients according to the following general rules to yvhich, however 
there are many exceptions T^ese rules indicate only single apphe^tums 
and can giye no idea of the total number of applications or of the tune 
elipsing between them Ihe number of applications yanes greatly 
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the ■variety and size and extent of the lesion and the intervals are, m 
most instances, from four to sr^ weeks although, in certain cases ap^ 
plications are made everj da^ or two for a neck and then, if neccssarv 
repeated at the regular fonr to six weeks interval The most obvious im 
provement usually occurs after the first or second application which 
should, therefore, be of sufficient intensitj to produce the best results 
Repeated ineffectual applications at too frequent intervals mav produce 
actuallj harmful destructive effects bmall supcrfacial lesions may require 
only a single application of a half hour to one hours duration The time 
of application depends not only on the strength of the applicators as above 
indicated hut also on the size and nature of the lesion the area to he 
covered and the sensitiveness of the patients kin Certain technical dc 
tails of application are illustrated in the accompanjing illustrations 
(Iigs 1, 2, 4 G and 7) 

GENERAL RULES FOR APPLICATION OP RADIUM 

(The follouing rvle^apfly nhtnanaieragt of one hundred itulUgramj 
of radium element or lU eumtaUnt emanatton. are used ) 

1 Effects on Pathological Processes Beneath Intact Sktn — Surface 
application — screening or hltration 2 tu 3 milliinctcrg of lead or cquiva 
lent, pro{e»*ttO'n from secondarv radiations gauze or paper, wood, distame, 
and rubber, exposure four to six hours or less 

2 Superficial Skin Lesions — buck os keratoses small growths etc 
Brreeninfj nouo or 0 1 to 0 5 millimoters of aluminum or lead, proiec 
iion ayiinst secondary radiaUon none or rubber cover to keep applicator 
clean adjacent normal skm carcluUv proteoted by a shield of 1 to 2 
millimeters of lead gauze and rubber exposure ten minutes to two hours 

3 Deep Skin Lesions with Ulceration — Scrrentjiy none or rubber 
cover for keeping applicator clean protection of adjacent tissue as in 
No 2 exposure two to four hours Note if Usion is extremelj deep or 
verv extensive screening 1 to 3 millimeters of brass or lead and rubber 
exposure four to twelve hours or ev n longer 

4 Lesions of Mucous Membranes when Superficial — ^amo as No 2 
except exposure of one to two hours 

6 Lesions of Mucous Membranes when Deep and Growths Beneath 
Mucous Membrane — Santo as No 3 cxtipt expo uro twelve to twenty 
four and fory-ci^ht hours duration and in exceptional instances somewhat 
longer 

6 Introduction of Radium within Growths — (a) For deep effect 
tubes wifb scnening of to 1 millimeter of silver or platinum Expo- 
sure four to fortv eight hours depending ujtcn size and natifre of tumor 
avenge, twelve to twentyfour hours (h) For local destnictne effect, 
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lu order to applj radium mteUigPiitR for therapeutic purpo^^, it is nec- 
essary to estahlish a so-called “erythema do^e,” that i«, to detemine tLe 
tolerance o£ the shin to the various radiations under the conditions 
employ ed 

The degree of the acute reaction following the exposure is reryTanaWe 
depending upon several factors, nameU, the mtcnsit\ and quality of the 
radiation, the duration of the exposure, the part of the bods expo ed, and 
the indisidual 6onsitnene«s or tolerance Gocht claims that there is ni 
special idio«is ncrasy as u as at one time bcliercd The intensity and quality 
of the rajs depend on the amount of radio active substance, tbc distance 
it 13 from the patient and the filtration employed The effects depend 
on the ray s absorbed bv the tissue The therapeutic indications and effects 
of the X rasa and radio-active subsfiuces an almost identical irhea 
ployed bv similar methods 

Kumeroua rchnemeuts of tbe tcelmic of radium application have been 
suggested, and while some of thtac miy facilitate the more exact fiiatiou 
of the radium to the area under treatment, just as good results may be 
obtained bv simpler applicator^, if due care is tahen For tbe treatroeot 
of lesions about tho face or mouth, molds of dental yvsx msv bu made 
m which the radium is embedded In some clinics where emanations an* 
used, capillary glass tubes or “seeds” containing minute quantities of 
this form of radium arc buried m the di^ea ed ti«8iie and left then. Sinee 
the introduction of needles containing radmm element, however, the same 
results may be obtained by inserting the metol needle and vnthdriwiagit 
by a thread attached to the eye of tbe needle, after the desired hngth of 
exposure 

Unusual technical methods such as haying the radium rotated by a 
clochlike mechanism so as to diffuse the ravs, on the theory of more even 
distribution, do not seem to offer any practical advantage m tixatmcDt 

The strength of radium depends upon the amount of radium element 
present Therefore, in reporting cases the do^ag** should be accurately 
tated 111 milligrams of radmm or iniUicuries of nduiiii iinanntion per 
hour per unit area A millicurie is the quantity of emanation that fur 
nishcs the same penetrating radiation thxt 1 milligmin of radium ele- 
ment produces The dose employed in the external and the "o-calltd sur 
gical use of radium usinllv yarica from 50 to 200 milligrams, m certain 
instances 1 or 2 grams hayc been used flu smaller doses are empluyf 
chiefly in aiiperficidl skin lesions, the larger for large growths deep f 
«iituat<d , 

Tubes needhs, and surface applicators containing radium are use 
on patients according to the following general rules, to winch however 
there are manv cxcf ptiona The c rules indicate only single applications 
and can give no idea of the total number of applications or of the tune 
elapsing between them Tlie number of applu itiong vanes greatly wi 
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unfiltercd tubes, oiio to two hours up to twelve hours, length of tinip 
(lepcnduig upon size of p*owth and rcnction desired Unfiltered nerdb 
(10 miDjprams cich), etposuro for tbno hours iisinllj causes necrosis 
without liquefaction md is a most useful method when the needles arc 
evenly plaued C-ipillarv gliss tubes containing 2 niillicnrics of emana 
tion, inserted into the p itliologieil tissues b> inoiiis of i trochar, arc 
Tllowed to remsiri, tho emanation undergoing slow decay and the gla ^ 
tubes becoming iiicipsulafed b> fibrous tissue 

Further Details of Application- — lor deep effects when 2 to 3 milh 
nietcis of Jcid or cquUTfeiit arc u<whI for filtration, tlio skin if intact, is 
protected from tiie nefioii of tbe e>ccomIar\, less penetrating ra^s by fifteen 
fotwenta liters of g mzt, jnper, or b\ disfitice In practice, ridiiim apph 
citois ore wi ipped in a thin sheet of rubber to preient soiling the rubber 
coiitnincrs being cfi iiipod with nch piticnt In order to f isfeii the radium 
in plate and to sccurc exact apposition which is so necessary for successful 
results, doubU'-co ittd adlic^nc plaster, such ns is used in the W icUara aud 
Degrais clinic in Pins, Ins recently been odiocated by Tou«cy and is ef 
great technical aid in ndium therapy Supporting bandages, cspecnJlf 
of tho four tail \anct\, arc iistfiil in relieving tho tension on adhesi'C 
plaster and holding the radium pack in place Satisfactorv stenhaatron 
of tubes and needles is secured by soaking them in full strength Ivsol er 
cirbohe atij, then waslmi^ (hem off in alcohol and putting, them in banc 
acid solution until used 1 or cleansing CIis*old rceommoiids soaking thf 
tubes and needles in equal parts of ammonia and poroxiJ, this quicklv 
remo-ves the dried blood or tlic dull appearance, then transfcmiig to 
alcohol and to etlicr, avhich rapidfy ilrirs the tubes and needles before fbei 
are put awas c lia\e found this metliwl of gmt assistance 

FrOleclwn — In treatin,. suporficml lesions particularh small lesions 
of the skin, bv radium, it is nctcsbsry to ust i sheet or mask of leid 1 
niilhmtter or more in rhickncss, with giuze or paper beneath if, or a coat 
ing o± rubber with a Iiole cut in the shield slightly smaller than the lesiin 
to bo treated V hanic«s or card punch is more comomciit than a km c 
for cutting the opening m the sheet lead riirongh the opcnuig the lesion 
may now be exposed to radium and the adjacent healthy skm thus 
protected 

r ross fin — Tho principle of the so called ‘ cross tire’ is importan 
for successful application of radium to large growths or to detp^cate 
lesions Thfc method was first drstnlud by DonJimci and has since been 
elaborated by others, iiotablx m the tnatmi nt of utenni fibroids bv X mvs 
m tho Preiburo clinic Ihc aim is to concentrate as much of tbe action 
of the rays as possible in the dccp-scjtcd lesion, with the least possibc 
injury to tin- overlying skin This ma> be accomplislieil employiu? 
amall tubes of radium scattered throughout the tumor mass or bv surface 
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a skin pencil or grea«e paint the outline beinf; indicated by percussion 
and palpation Then the various landmarks such as the costal margins, 
anterior superior spine of the ilium the s^mphvsis pubis and the umbilicus 
are also marked The patient is photographed in an erect position in both 
frontal and lateral Mews A senes jt small squares about 3 centimeters 
in diameter when the radium applicator is 2 centimeters m diameter, are 
marked over the area of enlarged spleen It is important not to have the 
successive application areas too near tOf,ether or tbe skin between will be 
burned bj the doublL dose 1 he squares are numbered serialH Tracings 
are now madi on tracing cloth which serves as a chart for guidance m 
following the «erioi> of treatments V swathe of thin cotton is carefully 
fitted to the abdomen and the ontlme of the enlarged spleen bony Imd 
marks and omall squares is traced upon it This swathe is left in place 
during the single senes of trettincnis The purpose of the swathe is to 
avoid the irritation of repe^tedh apphiug and removing tbe adhesive 
plaster which holds the radnun apphcitor in place It has been found 
that the area which is being or has lioen radiated is pirticiilarlv sensitive to 
injury from the repeited apphcition ind removing of adhesive plaster 
The added irritation may induce vesiculalion or even superficial ulccra 
tion of the skin 

With the chart as a guide ibc radium applicator screened with 
2 to 3 millimctci-* of Ic-id or brass and htteea to twentv thicknes es 
of filter paper and wrapped in gauze is now applied to the squares m the 
order indicated It is necessirv also to add at leist as much filtration and 
protection to the extcmil side of the applicator for the patient mav in 
advertently bring soim otlur part of the lod> in contact with the ap 
plicator dunog sleep and serious burns mav result In the second enes 
of treatments winch is usualh new- iry in four to sit weeks applicators 
are similarly applied A new swathe and tracing should be made at 
each sines The duration of the application in each ana with 50 to 
100 milligrams of radium is faur to sit hours An amount of radium 
as small as 2^ milligrams has reduced n greatly enlarged splppn to normal 
size and caused the characteristip improvement in tht blood and general 
condition of the pitient but the time required la longer and the applica 
tions must ho more numerous 

The importance of the distance of the radium from the skm is well 
shown m the ilb tratirn of Jlumiin lit eompircs a tubi 1 millimeter 
away from *atose« and lo have bc^ mmutc with the «ame tube 1 inch 
aw n that -»ition of rfln some c ^ would require 2o times 25 or C25 
minutes to prodiiv,^ « icct I>> in rcasing the distance however 
the difTeniice in intensity lxcome*> less for parts below the surface of 
the skin hut it would be nccc airv to mcrcj c greatly the duration of ap- 
plication as above indicated or tlu amount of radium if radiation at a 
distance were employid for filtration 
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applications of heavilj scroentd ridinm to a larj^ number of areas rn 
the shin so that each area will not be exposed too long or too inkn«clj’, a 
result ivhich would follow tlio application of tlic radium to a single area 
for tho timo neccssarj to produce the desired result on the tiiidcrhin„ 
lesion By this cross fire method enormous doses nn\ he applictl to tk 
deep lesion 



lid 7 — tPfLiCATOB fxm Tnr\Tixo Defpsfateo Irsios nv SinivtF Appucirioa 
TirroLCK TiiF Skin atiiiN rnr Latti'B Is Intact and Dm nuT ''ot Sisiace 
Iffect Is Dfsirep A tlircc bras* (sp nlcs containing r Appctivelj ftj'ir tso 
four radium nee lies In a lead 1 k>x 71* or inilies U tlie litter is 

into an cnielop made of the inner tube of a motor cjcli tire Tlie cover of * 
Irnil b X and the flap of the riiblir envelop are hell by adhesive plaster C gauze 
bandage is folded info twentv or fhirfj fivers and placed over the applicator 
comfort of the patient and fj aid in avui ling Injury to the sVin from seconoarT 
radiations from the lead This eilrct may also be secure 1 bj filtration by distance 
by means of a vvoolen block but an] f It etc ore more comfortable 


J)eep J/zerapy -^Cross fire fls above dcscnlicd, m ordir to I’D siicotss 
ful on deep seated lesions iKncath the skm, nquircs strong filtration 0 
the ra^s. Iho technic of the so-called dtip tlurip_y, vvhicli should bo 
used when the greatest tficet is desired on dcep-lving disease processes, 
maj he illustrated hj tin. striking result of radium when applied m t'O 
proper manner to tho surface over the enlarged spleen m cases of mjej 
o"onous leukemia For tins flic following details have been clahorifc 
Ao area of the enlarged spleen is carefully and plainly marked out w** 
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or other forms of operation *ire "ittcmpted to <lo e the wound deep recur 
rences are thus oh«cured and cannot Ve treated in lime The superficial 
lesions treated bv radium require trom one-half to a few hours exposure, 
tvhile the deep lesions require tnehe or eighteen hours or more When 
the ulcers affect mucous membranes tbe results are less f tvorable 

hpttheUomnta . — In som** epithiliotaita of the skin tho results of 
radium therapi are cura 
tire In the flesln (basil 
cell) tjpc of carcinomi 
cilled bv til" French 
‘caremome bourgi'onnmt 
the results arc remarkable 
Large growths melt awa\ 
under thf influence of 
ndntions Tho success of 
this treatment depends 
largely on tbe lareful ami 
frequent oleinsing of tho 
lesion between the senes of 
treatments 

ipidemoKi Circmo 
mata — As these growths are 
apt to metastasize early it 
18 unwise to attempt thtir 
treatment bi radiation 
There should ho prompt and 
complete oxcision unless the 
location or stag" of the dis 
case contra indicates In 
ca^os which are inoperable 
bccaiiso of their extent or 
in those which have rpcurred 
after operation the results 
are rirelv if ever curitivi 
although occasionally radii 
tion may he of palliative value 

roenlgcii Pay Lesions — Poentgon riv lesions of the skin, such is 
fissures keratoses and early epithelioma, aro cured or gnatlv benefited 
bv tho application of radium Deeper lesions however, demand excision 
or amputation 

Papillomata I erruftr a»d Kernlose’s — When kerato e are present 
tho results are much more rapid if the heapeil up homy niafcrnl is re- 
moved bv salicvhc ftcid 10 to 20 per cent m flexible collodion The aenl 
IS thus held circumscribed and mav he left in place for twentv four hours. 



Flo *1— rvne-rr ix Fic 8 afttr raDicM 
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For deep thenp^ in the nnturil orifices and cantios of the bodr, 
radium applicators are protected by robber co%ering m order to prevent 
the more local effect of the secondary rajs as well as for Leeping the ap- 
plicators clean &uch treatment maj be applied at one sitting or inter 
mittenth uithin a few dajs There sliotild then bo an interval of from 
four to si'c vvcelvs during which the patient should bo observed and the 
radiated area cared for bj sulcal cleanliness It should be noted that 
as a rule the maximum beneficial effect is obtained with the first treat 
meut, which should be the theoretical optimum dosage 


ExTE^^AI, Use of Radio-4ctive Substaxczs 

Diseases of the Skin — In the field of dermitologv radium therapy 
has been moat extensivelv used and is a most important therapeutic agent 

Eodent Ulcers — Tlie«e ulcers 

. arc most amenable to radium 
tberapv, particularly the mw 
Buperhcinl forms which have less 
' induration and do not infohe 
bone or cartilage Results of 
I r'ldium ire much better la cases 
I which Imve not been previously 
I subjected to meffectuil mJ mi^ 
applied doses of A. raj or to 
' ciustics «olid carbon dioxid, 

I ionization, etc Extensive rodent 
iilcer«, involving bone and carti 
I lage, w ith bird brawny edpe^, am 
very intractable to radium 
therapv, but m a few instances in 
which large doses hive been n»cd 
and particularly when combined 

with very ciroful cleansing and 

dressing of the arei and by allow 
' ing a sufficiently long interval to 
clap 0 between the intensive 
treatments, the results of a ew 
years a^reS stroii^^on greatly im 
proved >apy, whicases exten ive 
operation even when the entire 
process cannot bo removed, is o 
value when the operative vvotunl 
IS left open sometimes for minv months as idvocntcil pa 

that the fiv-t sign of recurrence mav be observed ind radiated If 



J-JQ g FpiTJIEniOMA OF RlGHV RAB. 

Simpson 0 t Sloaby Co ) 


(From 




GENERAL KULES FOP VPPLICATION 01 R\I)IUM oG9 


or other forms of operation are attempted to close the \vo\m(i deep reenr 
rtnees are thus obscured and cannot he treated jn time The siiperficnl 
lesions treated bj radium require trom one-half to i few hours exposure 
while tlie deep lesions require twehe or eighteen hour? or mort When 
the ulcers affect mucous memhranes the results are less f ivorable 

!■ pitheliomala — In some epiththomUa of the skm tho results of 
radium therap\ are cura 
live In thf fleshy (bas\l 
cell) type of carcinoma 
called by the French 
‘ carcinomo bourgt“onuaiit 
the results are remarkable 
Large growths melt awn\ 
under tho influence of 
radiations The succe % of 
this treatment dept nds 
largely on the esreful and 
frequent cleansing of the 
lesion between tho series of 
treitmenta 

Lpulermotd Camno 
mata — Aa these growths are 
opt to metastasuo earlv it 
18 unwise to attempt their 
treitincnt b\ ridution 
There should bo prompt and 
complete excision unkss the 
location or stage of the dis 
ease contra indicates. In 
cases which are inoperablo 
betaii 0 of their extent or 
in those which base laa-urrcl 
after operation, tho results 
arc rarely ifcicr curative 
although occasional!) railia 
tion may be of palliative value 

Poentgen Pnif Legions —I ocnigen n) lesions of the skin, such as 
fissures kcTato®es and earl) cpithclwimft aro cured or grcatlj benefited 
by tho application of ndiuui Deeper lesions however demand excision 
or amputation 

PapiV(yniata \ ernictr nnd heraio rv — When kcrato c« are piwnt 
the results are much more rapid if the heapcil up honiv material is re- 
moved b\ sahtvlic acid 10 to 20 per cent in flexible collodion The acid 
IS thus held circumscribed nnd mav lie left in place for twentv four hours. 
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On removing the collodion tlic rennimng pipillomntii or vemica: usually 
icspond qineUv to rndiinn tlicrap^ in ono or two treatments 

Keloids — Lxccllent results arc 
□sually obtained in keloids folloiring 
wounda, operntno or otherwise, or as 
tho rcaiiU of bums The anesthetic 
effect in painful keloids may be marked 
Tre-itmcnt slionld not be too intcn e and 
must bo continued oicr a considcralle 
period, usually for months 

Contractures, 11 nr Injuries-' 
Radium has been used successfully m 
the nftcr-trcitrncnt of old war iDjiinca, 
sutb as pninfiil scars uid fibrous 
adhesions in joints and about tendons 
Except when there is extensive and deep 
scarring, as m the thigh where fairlv 
PiQ 10— KrLOiD 01 Hack of , f’ _ nt ronil 

ItECURREXCG AFTEH t'UR<’lCAl. Rf dO«CS nTL ‘1 ' ^ .. J 

SIOVAL. Patient referred by Bajard results art obtained by smaller ana 
Holme* (From Simpson C V uioft frequently repeated doses 
jloBhv Lj ) Luints Vvlgans —'Tlio results m 

somt deep scntcil cases treated by radium arc good Very short exposures 
are cn^»lo^ca and great care is necessary Tinscn light, however, i 
undoubtedly best for the routine treat 
nicnt of lupus vulgaris 

Lupus hrythematosus --The results 
of radiations arc v iriable but occasiou 
ally may be satisfactory, particularly 
III obstinate cases 

Lichen /Vanus— Patches of this 
conditioii usually vield to radiations in 
ono or two treatments and there may 
he no recurrence 

Prunius —"^hoTt unscreened ex 
posurcs may produce marked relic o 
. Itching Tho results arc particularly 
gooil, according to Pinch, if the con i 
tion 18 associated with definite esion 
such as leukoplakia or hy 
but not BO hopeful if the condition » a 
neurosis . tj 

ingwneurolic Edema , — Cases of this condition arc reported in w 
considerable benefit and even euro resulted from tho use of radia lon^ 



1,10 11— PATIEXT in IIO 10 AFTER 
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JVert and Inywmata , — The value of radiations lU the treatment 
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nevi 13 variable Treatment mnist nsuallv be prolonged for months in the 
niDst careful manner In superfaual nen more can be expected if blanch 
mg of the tissue is accomplished bv 
gentle pressure The fleshy cavemoiia 
ncvi in many instances do well under 
radiation, although, if pulsating the 
results ate more successful if tlie blood 
Tcssel 18 previouslj ligated In many 
c.ises the treatment must be extended | 
orcr a long period 

VisceZlaneous Di’sfaies of Sfjhn — 

Favorable results of radiation have alao 
betn reported m the following condi 
lions sjeosis favus hvpertmhosii ' 
alopecia areata, tinea tonsurans hvperi 

Jrais seborrhea aene rosicej comeJo , _up. , Miovsis or rioni 
pwriasi* and chronic ecatina tiiMK n ( irl Aged 13 (TsVen 

Brain— There is undoiihudlv a trom Rad um Therapy by Frsnk 
limited field for the uso of radium in C t Mo by Co 

vonjnnction with surgerj in the treat * 

Rient of elected ca*es of brain tumor In a senes of twenty four cises 
of brain tumor thus treated Frazier reports (liroo in which clinical evidence 
offers indisputable proof that radium 
emamtions arrested the growth of the 
tumors and in all probabihtv deslroyed 
them The enses cited have rcmimed 
well for six aeven and eight vears 
resjiectirelv 

Diseases of the Eye —Caronomn of 
ihe eyelid— Ctrcinoma of the lid even 
Iho epidermoid variety usmllv risponds 
in a remarkable manner to radiatione 
and boeiu e of the possibility of exact 
apposition of radinm it is pn.femh!e ^ 
to any other form of treatment The 
result of radium therapy is usunllv 
curative and the unsightly deformitv | 
and spcondarj conjnni.tiv itis and its 
IKissible sequela, are avoided The tio I3 — Pattest i 
lid remains flexible and smooth and rvon™ TaEtTME.xr (From Simp 
there IS practically no lo s of tissue • " ' Jio Co ) 

except at the exact site of the growth The cosmetic iffect is good 

Opacities of the Comta and Lens — Improvement Ins been reported 
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in cases of opacity of the cornea and Itns Irat more experience is necessarj 
before dctinite conclusions can be drawn 

Diseases of Mouth Nose Throat and Ear — Tuberculosis and neu 
grouihs m the. mouth, no'ie and throat are usually resistant to ladnim 
therap\ In certiin instances i,arroma even if of largo size ms\ dis 
appear but reairrente is usual If optrible such ca«es should receive 
surgical treatment Occasionally ncit grov tha of (he tonsils maj rt spond 
quickly to radium thcrapj even when the gland's of the neck are imohed 
Such growths hive usually recurred Ihe results arc better if the tubes 
or needles of radium arc inserted directly into the growth lu tuber 
cidosts and carcinoma of tho larynx ridinm therapy may give relief but 
the benefit is only temporarv The exact apposition of railium as well 
as the sifcty of the patient, is Kst secured by prdiniunrv trachcotomv 
In certain iiistancea m which the i,rovv(b is small and locihzed particularlv 
in tho ease of papillomata govd results have been obtained by the usf 
of radium In carcinoma of the esophagus radium ipplication may cau«o 
temporary improvement 

LevXoplalia of the buccal miuous membrane reacts variably to ra 
dium In some ca«c8 a losuui quicklv dioppears but it is apt to recur 
In other instances it is refrvctorv to radiation Leukoplaku is often 
followed bv carcinoma pirticularlv when the origin appears to be 
svpliilitie 

la carcinoma of the tongue the results of ridiiim thorapv are not 
usually good and the treatment m iv be ittcndcd bv iddcd suffering In 
certain instance* however the burving of strong tubes of radium in the 
growths of the tongue has given mon favor ible result In one instance, 
a Circumscribed giowtli of Ixirdcrlinc roahgnanev with deep papillarv 
projections m a woman considorablv past middle age a tube of radium 
was buried in the growth Ihe latter compirfelv di appeared and there 
was no recurrence In another cast of proved corciiioina of the tongue, 
after incomplete local excision the nsidne vv is trcited by radium and there 
his been no reeurrcnce for cvm year* 

In the nasopharynx and in the accessory sinuses iii exceptional casrs 
remarkable results may be secured in inoperable or recurrent aarcomi 
In careinoma, however, in the t regions results have not been eatisfactorv 
In the majority of cases epithilial growths on tho Up are regarded as 
strictly surgical and this i« doubtless the safer procedure The dcr 
matologist however recognizes two types of epithelial lesion of the lip 
the i.iri.umscnl>ed superficial type with slndit or markwl kento os nadilv 
respondsto ridtum The deeper tv pc even in the very carlv stigis, should 
be treated by radical excision 

Carcinoma or keratosis of ihe ear if involving the cartila^t iiiav 
prove very resistant to radium treatment and mav al»o l>e very painful 
■Ihe results are variable depending upon the size and extent of the growth 
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Fia 14 — Cattknoi s Axgioma OF Forphe^id Photegrsph taken March 1918 (from 
^impaon C V Mo b? Co 1 

Fio 1 — PATIETT i\ Fia 14 AFTER IlAOtVM T^fvtment Photograpli taken ^eptem 
ler 1918 (T-rom *'imp«on C \ Mo«by Co) 



ProjfENTED Hairt ACTtrs OF Left Etebbow and I orfhfad f From 8inip*“ 
C \ Mosl^ Co ) I 

-PATIFNT IN FlO IF AFTER lUriOlI TREATMENT (From bimpSOB ^ 

Moslw Co ) 
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been radiated Unless the dosage is well understood, however, the danger 
of treating such cases must be borne in mind and this is particularly im 
portant when such good results are obtained bv surgical methods 

Thymus — Eminently aatiafactoiw results have been reported in the 
treatment of enlarged thjmus glands in mfants The same results may 
be obtained with the i. ra>s but radium has certain advantages It is 
portable, the desired effect is produced 
lu one treatment, it is simple thus 
eliminating the element of fright 
which 13 usuallj present when infanta 
are held in a ri^id position for \ ray 
treatment This hxation may be the 
cause ot tbvmie crisis and deith 
iinallj, radium application is a safe 
procedure as tlio skin tube distance 
never varies even in the case of the 
most refractory child 

Pathological Conditions of Chest 
~Individual cases have been cited 
and apparently corroborated bv radio- 
graphs m which radiation has caused 
tho disappearance of thoracic tumors 
especiail} m the case of lympho- 
sarcoma Hodgkin a disease invoiving 
the bronchial glands and lungs has not 
m our experience shown any per- 
manent improscment on radiation In 
carcinoma of Ihe esopJuigwi it is dif 
ficult to secure "icairate appo«itioD of 
radio active substances but in the 
majority of cases there is marked 
tomi»rary improvement Patients 
who are almost in extremis from 
stirvatiou may gain thirty to forty 
pounds This is probably due to the repeated dilatation of the esophagus 
and to the anesthetic effect of the therapy Pecurrcnces howciir an. 
usual It 13 possible that application by instruments allowing direct 
observation may improve resnlts psrfieulatly in early cases 

Diseases of Breast — The most important di'H.ise of the breast which 
IS subjected to radium therapy is the recurrenf carcinoma It is tho 
general opinion that all operable malignant and benign tumors of the 
breast should be operated upon Therefore recurrent or inoperable 
growths form a large part of tho e treated bv radium therapy Tho 
minority comprise a few pcr<ion8 who either abwlutcly refu e operation 
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In tulerculo^is of the ear improvement is usual altliougb the condition 
IS obstinate It has been chimed that smill doses of radium have cau^d 
marked improvemeut in cases of otosclerosis that the hearing and al^ 
such symptoms as tinnitus have improved Other than the improTcment 
that maj follow from the encouragement that something is being done, we 
have seen no such favorable results 

Pathological Conditions of Glands — In lymphoma and llodghns 
disease the involved glands may he reduced m size bj radiation and in cer 
tain instances the disease seems to 
hare been restrained Cures are very 
doubtful and rcciirrtnco is usual 
Kelly and Burnam, however, report 
65 per cent of twenty five cases of 
lymphosarcoma treated by radium as 
apparently cured and believe that m 
tins disease radium should bo ti«cd, 
even in tho early stigca, in preference 
to surgery In metastatic carcinoma 
of the ccmcal glands, the swelling 
may be reduced in size, painful 
pressure may bo relieved and the 
tissues become dense Indeed, it 
often appears as if in certain instances 
the progress of tho disoase was checked 
by such radiation, but owing to the 
great variability m the natural conroe 
of the primaiy disease this is doubtful 
In certain instances large pnmarv 
or secondary malignant growths dis- 
appear under the action of radiations 
and at the same time the general 
health of the patient rapidly fads and 
death may ensue A case of enormous hemolymphangioma of the cervical 
and subclavicular region in an infant three months of age is reported bv 
Domimci, Cheron, and Barbarin to have completely retrogressed m seven 
weeks after the introduction for twen^ four Lours of a silver tube V 
millimeter in thickno«s containing 50 milligrams of pure sulphate of 
radium 

In certain instances benign tumors of the thyroid or largt goiters have 
retrogressed to a v ary mg degree by the action of radiations, but carcinofflii 
of the thyroid is only in rare instances favorably influenced Temporal 
relief of distressing symptoms may occur In cases of exophthalmic goiter 
especially whtn the thymus is involved, great improvement mav result 
after radiation In certain instances the region of the thymus alone hus 
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wlncli \erj frequent a«pirato> wi? neceasaij, was trtateJ personallv b% 
radium applications to the aWomcn and thi. ascitts recurred less and less 
frequently 

It 15 probible thdt 6urgcr\ combined with cartful application of ndia 
tion would prcatlj improie the present results m alxlominal di-ease 
Pelvic Diseases — / ec^iuu — In « mincmi ol tin rutnm pirticularlv 
adenocarcinoma ju«t aboie the sphincter Bimnm reports (hat some cases 
aro definitely curjhk and that ni «th«r tliert js narXtd improrement 
under ndinm treatment deep cireuumiatwus ulcers of the rectum an not 
improeed, altlioujili poUpi l»l^ do well Certain of the squatnous-oell 
carcinomati about tlm anus ire mndi improiid b% radiation and others 
ate less EO Prohimnarx coioatoini is iidvKible 

Blodder — Clirnmc ulcers ol l\« Widderinav be impwitd by radia 
tion, and also pipillomata althoUp,h lu tin latter fuijpuation is probabh 
prcfirablo The papillan tvji ol circinomn is more faioraWe than the 
sfjuaraous-ccll \ancti In applving ridmm it is better to open tho bladder 
and thus tmVe more exact appluatum ftr tlu requisite tune 

/ rosfafe — It U reported tb il bipertrophi of tlu prostate is improied 
m certain instances J-unutous ea ** bi\c been reporttn! In our ex 
penenee carcinoma of tlie pn> t i(e b i« not Kon cured J arger doses and 
Utter metliods mil doubtlc) ecure i»*ro fanrable lesnlts Bitgboc 
elums better results from cxjxisuri of the proMati snprnpnbitalli de- 
struction of tbo cancer b\ r idiiun iitedUa introdiKi d through the pruitaU 
from abotc do o to and p'lialUI with the iirctlita and from needles 
introduced into the prost ite throivh itic jk rineiim ind lute surface radium 
appia itions aceiirateli mule while drauuge is in untamed Application 
to tho pro'<fnte through tbi rialiiin i al'o adii jlle Jhe term cim 
should not ho used in these ei (« 

Tfsticle — Embryomata of ihi testicle particularli the cellular so- 
called round-cell sarioma rai' Mild ti radiitioii inch when the ngmnal 
t,huds arc involvid now hn\i under eib^nation in apparenth per- 
fect health a aount! adult m whim there is no igii of rvcurrciice e\en 
though tho inguuul glinda wen imoUrtl when the lesticle was rimoicd 
, aud radiation stirted two m its n_o 


A grt at deal his Ixeu wnlteii jrarticularU within tho la t fiw atars 
coneirtiin^ tin value of radium tn itmiiit in pMiecnlo;^. Indeed the 
suhj^t has been tikeu up by «*>nu of thf firenio t gynceohgists m this 


eountra and more t ptufllK m hnnipi Msmt ten rears ago sojnp of 
jthe huropeau gsuccologi^ts madi a Unndmg statements reganlnij, the 
lx netieiaL'’'Tects of radium »ii eaiwxr of the utems but some of the«e 
^ irjandc the nu* t dispira^ing remarks eonccmin^ its u«e 
lubtcilh has a largi fu Id of u cfiilm a m neeol igj 


‘ihtaineil depind in a lligi imnsiire upon the in 
and the aeniraev of tbi applmti ii to the lesion 
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or whobC geiicril condition will not permit an operation and those who 
aro treated postoperotn ely in propli^Iaxis of recurrence In the last doss 
of patients it is difficult to cstimato tlie 'alne of such treatment until a 
\cr\ hrge iiumlicr of enses lias been cirefull_j followed out and com 
poritnc senes aiinhzcd In certain instances recurrent superficial slm 
nodules disoppror completely There is little doubt that the smaller 
and more ccllulir growths respond quickly to ndiation, but at the pres 
cut time proper siirgtn sliould bo the treotment of choice m all optr 
able tumors of the breast It is probable that radiation h\ the deep 
method for ^er; Ion„ periods of tune may delay the progress of the 
disease oieii when cure ciniiot be expected The great variability m 
the intiirol history ot the di'«“is<, boweser, renders tins somewhat doubt 
fill When the disease is eudespread with mediastinal, pleural, or pul 
inoinr^ imoheinont, or there is general carcinonntosis, littlo can be ex 


ptHitcd from radiation 

Abdominal Conditions —Cert im alKloroinal tumors Itcome smaller 
and mi' di«uppoir on <leop and intense ladiation In this class are large 
rctroncritoneal sircoiuata, RmpIiOTnata and ca«cs of splenomegaly Cases 
1 arc reported in nliicb sareomaln and lijpcrnepLromatn have 

of the OHS are repnrKd r,i ion foil, so Hint it is difficnlt to 
of liV tho degree and duration of the olinioil improienient In conw 

Siere^of any laliio In the niajorit, of such eases, treated perreaall 
It nas nown'sfn a marked relief of pain and patients haie eien felt thJ 
to acenre ^ "^dulo to go conaidcriMo distances for treatment in ord ' 
a fen 1 T'", 'Mri relief, ns, lalll onli a fen d.i. or ouasionsai 

ere! ‘‘""■”'00^, [, of course, quite prohlhlo that a eirtam Je 

l»e of relief disease nas dno to tho enconng 

o aet that something ,ce, ^ Sng done 

5re. uh ■■‘'“^are.noii.o pL-f the nlcrns ii.th transplantation of tlto 

=. y m the fat of tho »| wall the large and inoperable mass 

H under ^ ot intensive radiation b> radium 

the first senes the rmmi me much smaller and the second 

eeios nis p,cn sh„rtl, afST* o t '““',*“1! 

»eoks inmnal, at e„tr™u^fr‘‘!hare««'e»t and hor hoshand, althongk 
, nas oarefnilj oeplaincd PQ! iming of tho skin ivonW prob- 

Ml result The latter occn^d j ‘ ‘"Cmii”™'’ ''”'!i 

li bums healed Home er il,^ \ bad not recurred tno 

*? “d the patient’s general hVT°'' V the t>I™‘ " 

'’corn res“:f™t,cs f„ b- bean reportrej 

In? x^tf'r '““‘-''‘I s A- *’■' ” 


t ease of siphilis of the I„e 


“ T marked nseitcs for 
a 0-^ 
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Trliali ^erj frequent aspintion neces arj, was treated personally by 
radium applications to the abdomen and the aseite^ recurred less and less 
frcqucntlj 

It IS probable that snrgcrv combmed with careful application of radia 
tion would greatlj improye the present results in abdominal disease 

Pelvic Diseases — } ectum — In r aniufma of the rettiim parfiailarly 
adenocarcinoma just above tin sphincter Buniam reports that some cases 
are definitely curable and tbit m others there is ni irked improyomcnt 
under ridium treatment, deep canmomitous ukers of flu rectum arc not 
improved, although polypi imv do well Ctrtam of the sqnamous-cell 
carcinomati about tlio anus are much improved b\ radiation and others 
are less so Preliminarv colostrmv is idvisililc 

Bladdtr — Chronic ulcers oJ the blidJtr miv be improred by radia 
tion and also papillomata although in the latter ful^ration is probably 
preferable The pipillarv t>pe ot careiiioina is more fnorable than the 
squamous cell vanetv In applviog ridiiini it is Ktter to open the bladder 
and thus make more eyact ipplicition for the requisite time 

Prostate — It Is reported tbit Inpertryphv of the prostate is improved 
in ctrtam instances Numerous cases liave been reported In our ey 
pcricnce carcinoma of the prostate has not been cured Lar^orr doses and 
better methods will doubtle s secure more favorable results BUpbec 
claims better results from eyposure jf the prostate suprapubicallv de* 
struction of the cancer by ndium im dies introduced tliruiigb the prostate 
from above close to and paralhl with the urethra and from needles 
introduced into tlie prost lU tliToivh the peiinoum and late surface ndium 
applications accurately mule while dramas^ ismimtained Application 
to tlio prostate through the reetmii is als> advisable Tlio term cure 
should not bo u ed m these ci is 

lesliclt — Lrabryomata af tho testicle pirtieulvrlv the cellular so 
called louiid-fcll ircorna imv viild to radiation even when the regional 
jjlatids arc involved ii >vv have under oWrvation in nppirentlv per- 
fect health a voung adult m whim there is no sign of reviinxiicf' even 
though (lie inguinal glands were involved when the tc tide w is removed 
and ndiation startid two veirs ago 

A great deal his bftn written particularly within the last few vears 
conceniin^ the value of ndium treitmeut in gynecology Indeed, the 
subject Ins been taken up bv some of the forcmist gyneeologiats in this 
country and more rspciiallv in hurope VUnit ton vears ago «ome of 
tlio European pncoologi ts made a toundiiu, btatomciitd regarding the 
beneficial efioets of radium in cincer of the uterus but me of thc«e 
same nun later midi tlie most dispariging remarks concerning its u«c 
Ivadinm therapy undoubteaUv has i largi field of u cfiilnc'S in gynecology 
The valuable results obtained depend in a Ivrgi ineasnn ujwii tin in 
tensity of the radiation and the accuracy of tlio appluatnn to the lesion 
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to 1)0 treitt>t} The rcsistanco of the puliolo^jcnl W^uc, th« Kiigth of (s 
posurcs niul tlic iiitcmls bKxrcen riicm « tlcfoniiintd b^ tliQ clinical judg- 
ment of tho operntor 

T uha — ilo t of tlic patients with eircinoinn of the ^^^lva line jw't 
opentno rcctirrcnccs mid the ronjonU In'e mctisfasci In such ca os 
radium therapj hns proied of little %nIuo, except in olcansin" the Iwal 
condition mid in rtlicMiig hemorrhage Pruritus and loiikoplalia imv 
bi grcitlj relieved 

1 0^010 — riic fuiigating t\po of ennetr of the vnginn im\ ^icld quite 
roadih to ndiation In the indiimtod t\}>o results art not px«l and 
sii'ficjcnt radiation is apt to cmi*sc a fonnntion of fistulc llic\ nre aW 
ipt to oc(,»r in the nntuml course of the discieo ulictlnr priinar\ or 't'o 
ondiry One ci o sins trentid persoimllv witli radium in wliicli an m 
sasiro mdurittd recurrent carciiionn disappeared and the lirg;i n ico- 
\agiiial fistula resulting Tins successfully closed by a giiiccoloijKt and 
rtmaiucd healed 

leukorrlica mni Ih? reliexed by radiation although tho possioilitv of 
at Itist tcmixmirj amenorrhea Jiould bo remembered Pol'pi of be 
logma are usually cured by radium iherapi 

ffenw— In carcinoma of the IkhIt such cxeillent jT««Jfs are obfiJintd 
by proper surgical lueasiires that onl% for txcoptioinl nious dioiiW 
radium thonpy bo omplo'ed, except in inop<rnblo ci^i^ Of cstcs of 
carcinomi of tho cervix houeier, ouh a 'er\ Muall ptnentniTC' 
tmeth opcMble wlicu fir<t seen b\ a competent pliNsicinn, it is wi f 
group of ca<e», therefore, that radium thernpi finds its greite t u»oi'ur'‘ &• 

Although much has ^cn witten coiicermug radium therapN m 
of tho uterus, not a suificicnt number of ca^s haio Vx-eu studied 
earcfulh followed up to reconinuiid any Ireatmout except an op-Kitioii, 
m ca«cs which arc operable, niili«9 tho general ctmditiou ef the piticn 
contra indicates or the family aro umMlIing to con iiit to an ojunitioii 
In addition to these inoperable ci'ses rodiuin thenipi is u«cd in r*’® 
opcrntiTo recum-iiees and after opiritioii in propln la-xis of 
In the inoperable and recurrent ca es of cxrcuioina of the ccriix the 
are m a largo measure pilliatiac Ouo unfamiliar uith the eonr-o o 
(Iistaso as modified by radium treatwont xiould bo inclined to thin , a 
a few senes of treatments, that tho emdition tmis cured le 
‘healed," applied b' <»ome obserairs, a\c beluie is inisleidmg <* 
reason that under the first few series of radiiun treiitiuents 
carcinomata of the con ix in n disapjiear, and tho nleinifiou in t n ti 
ing indurated typo luav become less and less and luinlli apparen ' 
and tho induration about It max bo mnrlcdh Ic snicd ^ ' 
might bo called healed and lead to tlic natural siippoiiUoii t la w p 
was cured This, Lowcaer, ts not nsualh tlio case ^^tRiit’snc- 

disease ostonds, even if it docs not recur Jocilh, and m P 
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emails to it Certain eases however, distinctlj inoperable at the out 
set eien with fixation of the uterus and metastascs m the vaginal 'nail 
inai, after the primary improvement and local healing be successfully 
operated upon Thus distinctly inoperable cases may exceptionally be 
converted into operable ones Sometimes growths which respond promptly 
to the first senes of radiation later become resistant to all radiation treat 
ment. In certain instances it is desirable to combine local \aginal treat 
ment with applications of radinm to the abdominal wall and back, in 
order to increase tbo cross fire effect At least temporary relief from 
hemorrhage, di«ebaigo, and pain and healing of ulceration are common 
in carcinomata of the uterus treated by radiations Some cases mav 
remain well for months or even years 

After rarliation, a small number of cases of carcinoma of the uterus 
develop so-called toxic symptoms which include headache vomiting pros 
tration, and rise in tempcr-xlure Tliere mav also be such local symptoms 
as pain m the back and legs tenesmus or fre<juencv of micturition These 
symptoms disappear vn, x few dvvs 

Schauta, m bis scries of ta es in 1913, used mteaso radiation and 
many of the patients developed extensive local necrosis The tendenev 
of the majority of those using ridiuro st the prcecnt time is to use n 
dose of about 100 milligrams of radium eUrotnt 2 millimeters of lead or 
1 to 11/ millimeters of brass, or its equivakiit in silver or platinum for 
filtration and a duration of exposure of twelve hours everv few davs 
for five to eight treatments At intervals of six weeks the senes is re 
peated Such cases rarely develop tistule or extensive necrosis and there 
18 at least temporary local and general improvement Ivelly and Burnam 
have reported that of 109 inoperable cav« treated i»3 were clinically 
cured 103 markedly improved and 37 not improved Schmitz u ed 50 
milligrams of radium in cases of carcinonia of the uterus for ten to 
twelve and occasionallv twentv four honn and rtpevUd this after from 
seventy two to ninety-six hours Afhr having given a dosage of from 
3 000 to 4,000 milligram hours be gave tbo treatment weekly, until he 
had given a total dosage of from b 000 to 10 000 milligram hours Bumm 
found that all cancer cells were destroved within a distance of 4 eenti 
meters but that they were vnble bevond this Cheron and Rubens Duval 
made a postmortem exammition of n patient dviiig of an intercurrent 
disease fifteen months after the clinical cure of caixiuoma of the uterus 
by radium In a complete postmortem and canful serial histological ex 
ntnmation they were uuabk to lind taiicir cells 

Thoscirrhous, invertin„ tvpeofcareiuoma of the uterus ocnis usuallv 
less unproved than the more fungous everting tvpc whidi tends to in 
Volvo the vicinal walls During and between tnatment it is important 
that the local condition be kept as clean as po sible bv a mild dean ing 
solution of bone acid bicarbonate of soda or pota sium permanganate 



580 


RADIUM llinUPl 


A fc^\ C 1 SCS of clioi lo-cpitluhomi It ue Ih.'ch rt pni-lcd treated ridia 
tion Tlicso cases, in most instinccs, mctastnsirc to the lungs eariv 
Owing to the few ca es of sarcoma of tlic uterus treated no conclusions can 
be drawn 


Of the hentrjn lumon, of thi uterus fibromata and fibromjomata have 
been e\teiisneJa treated iii tins country and abroad AltlioUoli there u 
much skepticism regarding the results, a largo number of cases lia\e now 
been reported in which the size of the growths has diminislitd or tlicj 
ha\o entirely disappt ired It is admitted that certain small percentages 
seem to be uninfluenced In the majoritv of cases, however, not onl) 
does the tumor dliinnish in si/p but tlie svmptoms of mtiiorrhama or 
inetrorrliagia cease Iloth inttavagiual and surface applications are 
made Aincnorrln. a is ciuscal m the majority of cases Some of the 
foreign climes report SO per cent of ciirts in cases of jnvomata treated 
b\ radium Kellv has used 30 to 724 nulligrams of radium inserted 
into the uterus and Las, in «omo ca cs pven an idditional ina«3ive 
treatment through tho abdominal walls The treatment requires confine- 
ment of the patient to the bed for not over one or two dajs 

ilenorrhaijia and Metrorrhagia — Tliosc tonditioiis, iinasvociatcd vntb 
tho prC'ence of tumor, due to various injopatliies or ncuropatlnca or ta 
disturbed ovarian function are, in the large niajontj of ca«ia, 'crv gnatlv 
benefited or cured Uurnam uses 300 milligrams of ridiiim applied 
vvitlun tho uterus for three hours Ihis usatallv causes complete smenor 
rhea In >ouiig women the duration of appUtatiou is shortened, 600 milli 
gram hours or les^, and m such instances menstruation maj return 
L J Staev reports the remits of radium treatment m COO eases o 
menorrhagia and concludes that, vvluk surgery is still the method o 
choice for voung women who have definite fibroids causing menorrhagia 
and those with a suspected carcinoma of the fundus, Roentgen rajs an 
radium are successful therapeutic agvnts ip carcfullj selected eases an 
in women over thirty five In the treatment of menorrhagia m paticn s 
more than thirtv hve vears old, who have i fibrous uterus or a sina 
mvoma, and in joungcr patients in whom invomcctomv or hvstcrotonu 
13 not indicatcvl or in whom curettige has not controlled the cc lUc 
radium is a very satisfactorv thtnpcutic aoCiit . 

Radium is contra indicitcd m pelvic iiiflimmatorj di case or w i 
there is a hi>torv of pelvic pain, since a quiescent infection maj 


lighted up 

A sm dl dosc is given women under thirtv five m order o co 
bleeding but not to ciuse ceasatioii of men-ws It is Letter to 
treatment a second time than to cause the mcnstni il flow 
by too large on initial dose Tl»t avcrvgc dose used was ^ L for 

hours for patients under thirty five and about 700 milligram ou 


older women 
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Ariifctal Menopause — Radinm nia\ Ik* « «! 6iicci.««fijlh in cases 
where ltInl^ si era desirable to produce an artifitnl inennpau e V roiitmo 
curettage with histologicil esnmimtion of the ciircttiDj?? to exclude utw 
growth should precede the application of ndium in most cases of uterine 
bleeding eicu m \oung women 


SbMir ep\ 

Ridmm Ins been proml to Ik. n plnsicil agent of unique character 
It Ins been shown to have a dislnii ti\e iction up m eert nn kind of tumor 
cells However, the cherished h >p*s md the fantastic chims that it would 
cure malignant disease and ultiinateK Kplie* surgeie hue not Uen 
realized In speaking ol e«rc« b\ radium wc must bo eerv guarded and 
must consider thi t^pe of growth with which wc art deilmg Definite and 
perwaneiit cures of superhcnl eanc«r of the 'ikin of the basal cellid t'pi 
aioi obtained lu the majonti ofeo esproptrh treated bv radium Ivapulh 
growing cellular tapes of milignaiit *li c> e often how astounding trm 
porar} regresaiou for varnn^ perixls Holigiiint tumors which iro le s 
celhilir and tho o which nuti ta^i/c cirle fnl as a rule to respond «o 
well eten tcmporanlv Tin re in liowcicr exceptions to this rule 
"Marked clinical imprnaenunt with dnippeiranoc of ill visible or palpable 
signs of the disease do<a not meesainlv me m a pcrininont cure Care- 
ful histologual studv of these nppirintU normal tissues will show in 
tliovast majoriti of eases that not all the tumor cells ha\c been destroiid 
but that siattcrcd gioups In ennn bed in fibrous ti suc ind siirmundcd 
peril ips, by Innphocitcs — a birrier hi no meins imprnious to subsequent 
growth and motastiais \\ itli < «>niph Ic clmiciil cure of the pnimri tumor 
there may still exist oxten nn Hr-ional or remote iniohcmeiit A tun. 
cau be obtained onli when tin 1 ist single abnormal cell Ins In en elcstroied 
Up to the pre ent tune this has Ikxb impossible in the greit majoriti 
of cases 

Ilio palliatiie effect of ridinm in rclieiiiig lieniorrbage, pam, dis 
charge foul odor and in pn»lon_nig life temporanh in mam instaiiee> 
IS undisputed 

riicre 18 an occasional ca e >f proved mahmimt di cisp wli re tbe 
patunt nnntPS cimd fir ten to hfleiii lerrs ami pcrlnps permaiiciitK 
Ilie undue prominence f,i>in li thcM. eases which an. ixecptions nthcr 
thill tin rule Ins giiin ns< f> (Ih cxtrmrdinan an I fincifnl claims 
which hail Ixi n iind< 1 1 s me for the eurUive power of radium 

Radium is x nuxlioiinl a^ent tiken inttmalh Ins perhaps some value 
but ns yet tbere is not iiffi uiit canfnlh collectnl dita ti ubsfantiato 
tbe claims made for it 

It IS hoped that m the fntim the aesuriei of the din^o is of all on es 
treated hi radmin nni U einfnlli exirrolwmhd In In t<)li_ic examini 
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A fc« c'liCi, of clioiio-cjHtlipIifimi into lietii rcpoiinj (rcifrtl by wiba 
tion Tlieso C'lsc’, in mo*:t insHnccs, mctn'stisizc to ibo lungs earlv 
Owing to the few ci^os of sircomn of the uterus trcited no conclusions can 
Ih 3 drnwn 


Of tlie hcm{jti tumors of the uterus fibromiti niul fibromsojnata haie 
been extensnth trcitid in this cou])tr> and abroad Altbougb there is 
iiinch skepticism regarding the results a large number of ca'ies ba\c iw 
been reported m uhieh the size of the growths has di/mnished or the*" 
ha\c entirch di'uppt irod It is admitted that certain small pcrecnfa'iis 
cem to be uiiiuflneiiced In the majority of cases, however, not onlj 
docs the tumor diminish m size hut the sMiiptoms of mcnorrlnoa or 
uictroirbagia cca'>o Poth intra\agiiial and surficc appbcitions are 
imde Amoiiorriici is eaiiscil m the majority of cases Some of the 
foreign clinics report bO per cent of cures in cises of m'omati treitcd 
In radium KcJh has ti'itd 30 to 724 nulligruns of ridiitm inserted 
into the uterus ind has in some ci os, an idditional missive 

trcitniont through the ahdomunl wills. Tlie treatment requires coiifiinb 
ment of the pitieiit to the bod for not over one or two da^s 

Vcjiorr/in^io and l/cfrorrAoe/ifl — The e conditions, miissocntod with 
the pre'cnco of tumor, due to various iii^opaUncs or nciiropithies or to 
disturbed ovarian funetion are, in the large nnjontv of cv«e« vorv griili' 
benefited or cured Bunnm uses 100 imMigrams of radium apphfd 
within the utcnis for throe hours Tins imiallv cui os coniplcti ameiior 
rhea In joung women the diirUmn of application is diortoiicd, 500 mill* 
gram hours or Icsa, and m such instancca tncnvtmation maj return 
L J Stacr reports the results of radium trcitmont m 000 cases o 
menorrhagia and coiiehuhs that, while snrgin is still the method o 
choice for young women who have dofiiiito fibroids caiisiUo niouorr agn 
and tho c with a suspected carcinoma of the fundus Kocntgcii rays am 
radium are successful therapeutic St-cnts m tirofull^ selected cases an 
in women over thirty five In the trijtiuent of menorrhagia iii P-***^^ 
more than thirt} five vears old, v'ho have a fibrous uterus or a sma^ 
mvoma, and in jounger patients in whom mvomcctomv or ^ 

IS not indicated or in whom caittUage his wot controlled tbe cc lU- 
radmm is a verv sati&factorv thcripeutic agent 

Radium is contra iiidicvlcd m ptlvic infl inimatorv disease or v. 
there IS a historv of pehio pi«i, bihcc a qiiiocent infection mav 


lighted Vip , Anntiol 

A small dose is given women under thirtv five m order o 
bleeding but not to ciiisc ce sation of inensis It is bettor to 
treatment a sctoml time than to emso the m« nstnial flow 
bv too ]ar„c an initial dose Iho avenge dov used w is - o 

hours for patients under thirty five and about 700 milbgrai 


older 170111011 
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Artificial Menopause — Pidiiim hm' I>p usod snccessfiilh m cases 
where It maj scemdesir'ible to produce an artificiil imnopauso A roiitiiii. 
curettage with histological exaimnitioii of the ciircttmgs to e-?tlude now 
growth «hould precede the application of ridium in most cases of uterine 
bleeding cecn in aouUo women 


ScMMArr 

Radium liis leen proaod to he a plnsicil agent of nnif[ue character 
It Ins been shown to lijic a destnietiae action upon certain kinds of turner 
cells IToweitr, the cherished hopi a and the fintastic clmns tbit it w iiild 
cure mdionalit disease and iiltimatih replue siirg* r\ hire not l>eeii 
realized In speaking of ciina \j\ radnim we must be \erv guarded and 
must consider the tipe of growth with wliieli we art dealing Dehmte and 
permanent cures of superfttial tancer of the «kin of the hasal-eilltil tipi 
aro obtained m the nnjoriU ofci caproperh trcitedbv radium Rapidla 
growing eellnlar tiiies of malign int eli ease often show n«touiidiiie, tein 
porarj rigrcsaion for Tirjiiig periods Malignant tumors winch irt less 
eellnlar and tho o which metastasize carlv fail as a rule to rcspaiid sa 
well, men tcmporirili Tliort are liowevcr cTccptions to this rule 
Maikcd clinical impryecment witli di<ippcarancc of til iisihle or palpable 
sigiu of tho disease, does not ueee setth mean a pernuucut cure Care 
fill histologual stuclr of tin o ippuMitlv normal ti sues will show in 
tile vast luajontt of ease* tint not all the tumor cells hate bim destroacd 
Init that scattered groups lie enmo hed m tibrous tissue and «iirmiiid«d 
perhaps bt Inuphocttcs — i bimtr b\ no mcatis impervious to sub (<iiient 
growth and mttastisis ^\ith tompkte clinical cure of the primary tumor 
there inaj still exist cxtuisnc regional or remote intolvement A lurt 
can be oht lined oiih when the last single ahnomial cell Ins Ixcii dost rot cd 
Up to the present time this bn^ been impossible in the grcit majorite 
of C, 1 S 08 . 

Iho palliatne cffict of radium in relietin^ hemorrhage pun dis 
charge, fonl odor, and lu proliHQiiif, life tcmporarih lu manv instances 
IS nndisputed 

riicro 18 an occasional case* of prosed malignant disease where the 
patient reman •» cunel for ten to hftetu xcars anti perhaps ponnincnth 
Ibe. undue, pruinnioiitc ,.i\cu to these eases which an e.xecptions rather 
than the, rule has given rise to the extriorelinaia anl fanciful claims 
wliuh hate luen maele h\ seimi for the curative power of ndium 

I ndinm as a nudicinal agent ttktn int« rnalh Ins pi rliaps some talne, 
bwi as tel there is not snfiicient larefuRs ciUceted ilala to snhstinliatc 
the claims made for if 

It IS hoped that iii the futim the accitraea of the diagnosis of all ei es 
treated h\ rielium mi\ W earefulh corrolionti el ht hi frhgu examina 
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tion of tissue removed for this purpose, and that such cases will be fo! 
lowed for end result'*, so thit wo maj Imc an e\or mcrea«ing volume 
of accurito 8tati‘*tics upon, which to hise our judgment as to the ultimate 
value of radium ns a therapeutic agent 

Improvement m tho results obtained may possibly come m the future 
by the more accurate methods of application of radium to tho pathologic 
cells m question, so that fewer escape its destructive action than la at 
present the case Careful study of the unusual eases which are apparent 
cures for long periods may shed liglit on the optimum method of applies 
tiou and dosage 



CHAPTER XIV 


XRA\ THERAIl 
JouN Remer 

Introductory — The discorei \ of the X ra> marketl the begiinning of a 
new era m medicine from a therapeutic as well ns a diagnostic standpoint 
The physical properties of these rajs, hv which tbej can penetrate 
matter opaque to light, and their effect on the photographic plate, af 
forded a means of visualising conditions within the bodv which previous 
to this time (/)uld bo diagnosed onij by their symptoms and clinical signs 
Their biological action provided a therapeutic agent to combat succe^sfullj 
manv diseases and conditions which bad prcnouslj responded unsatis 
factonlj, if at all to medication and other forms of treatment 

Although numerous other workers had been erpenmenting along the 
same line, it was Poentgen who in November, 1805, gave the results of 
his discovery to the world It was hut a few months after Roentgen s 
discovery that other e-rptrimentcrs called attention to the biological ai.tion 
namelv, that bj exposure to the ray crvthenia or dermatitis was produced 
This led to the hvpothcsis that in the discovery of the X ray an agent of 
therapeutic value had been found Its first vise was directed to the treat 
iiient of the more resistant and of the incurable km conditions such as 
lupus epithelioma, and hjpertnchosia 

As IS usuallj the ease when a new therapeutic agent is given to the 
profession, the X ray was considered a panacea During the nr>xt few 
vears there was scarcely a condition that was not subjected to this form 
of therapj The natural result of this widespread indiscriininate and 
frequently unintelligent use of so danprous an agent was that the lit 
erature was soon filled with reports of bums varying in seventy from 
mild veaiculation to a necrosis of even the deeper tissues Then follovicd 
a period in which the use of the rav in therapeutics was looked upon 
with great disfavor by tho profc sion at large only a fiw of the more 
earnest and persevering workers continuing its u«o As a nsult of the 
painstaking research and experimental work of these few certain basic 
pnnciplcs governing Xrav therapy were established The most unpor 
taut of these arc 
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tion of tissue removed for this purpose, and that such cases will be fol 
lowed for end results, bo that wo mu ha\e an ever increasing volume 
of accurate statistics upon which to base our judgment as to the ultimate 
value of radium as a therapeutic agent 

Improvement m the results obtained maj possibly come in the future 
bj the more accurate methods of application of radium to the pathologic 
cells in que^tinn, <5o that fewer escape its destructive action than is at 
present the case Careful studj of the unusual cases which are apparent 
cures for long periods maj slicil light ou the optimum method of appha 
tion and dosage 
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tcnniml, and witlim the tube nn. placed the anode or ‘ target,’ which is 
iisiiallv made of tiuigstcu imd the cathode which is usiiallv a ciip-shaped 
metal di c so arranged as to focus, the streim of electrons on the center 
of the target Thrrc are in « c to-da\ two tapes of tubes first, those 
depending for the electrons on a small amount of gas left within tliem, 
called gns tubes second tho c whieli supply electrons from a heated 
wire or hlament placed at the cathede and known as the hot cathode or 
more familiarly, Coolidgc tubes in honor of their iny enter, Dr W D 
Coolidge 

Gas Tubes — Gas tiil>c8 cnntim i smill amount of air (or other gas) 
from which in its raretod »tite electrons are reidilv hberited The 
current cntcrin^ at the cathode directs these electrons against the target 
(at a spred equal to ono-lhird t«> one half the vclocitj of light) where 
they arc ahniptlv stopped and at which point the Xrays arc generated 
Continued use dmiini lies the supply of deitrous and causes the tube to 
becomo hanl that is it requires grciter \oItagc to operate Therefore 
a dcnco mu t bo supplied that will permit more pas to be admitted as 
required To accomplish thi« a \alic cottamiiig tertam chemicals 
(u uallj mic i or asbestos ) is pi itsd in thi side of the tube Vn hen a small 
disihargi current is pas cd through tins aahe gas will be liberated into 
tilt tulic This proct dim IS called softenmg’ The tendency of the gas 
tube to harden makes inipractieubh its use in therapeutics where a con 
etaiit and uniform tiibi resist mu must be m untamed simc a change in 
this factor alters the charaitir lud iinoiint of tin radiation produced and, 
also ana tanation makes ft impw iblc to estimate accurately the amount 
of radiation generated 

Coolidge Tube — Iht g<ncral con tnution ot this tubi is similir to 
th It of tho gas tulK but the air is ealuusted to such a point that the gnat 
cst possible a acuuin is obtanud In tliecithode is placed a coil of tungsten 
wire connected to a low voltage electric luiirent (supplied by a storage 
battery or a step-<lown tnnsformir) ^\llcn the circuit is closed the coil 
(or hlament) bf comes heated and liberates electrons The hotter the 
hliment tlio ofter the tubi By means of a current control the tem 
peraturc of the filament can bo regulated at will so that the tube may 
b(j maintained at am giv n degree ot hardness for an indetinite length of 
time It was the advent of this tape of tube that overcame one of tho 
greatest difficulties confronting the radiothenpeutist, and since its invon 
tion the progress of radiotherapy bas been marked 

Transformer — In tho p-irly days of the Xr\y tho electrical current 
was supplied bv static macfiincs These were soon replaced by various 
types of induction coils, vvhith although more satisfictorv have in more 
recent timi>s been supplanted almost entirely bv the ‘ interrupterkss trans 
former This raacliuio consists of a primary winding around a soft 
iron core and an extensive secondary wmdin,, iii vvliicli the high tension 
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1 That the beam of ra^ genertted bj tlie X raj tube is not liomo'a> 
iicoiis, but IS compo cd of radiant eiicr^> of \ar\in^ a\a\c-!cii5th3. 

2 That dicsc aarMiig vi\e-lpjigths have a different biological action, 
the longer ones having little pcjictntin^ po%\er and being absorbed b> tlie 
shin , avliile those of shorter length penetrate to the deeper ti->siie« 

3 That on the depth of the lesion depends the type of my i\bicb is 
most effective 

4 riiat certain buhstancis, such as aluminum, gli«s, copper or zinc, 
mIicii interposed m the path of the rav, filter out nr Lliramafo fbo soft 
ray**, tint is, those of Jong yy lye-Ungth Ihis makes possible the utilization 
of the tjpe of rn best suited to the cisc under trLatincnt 

5 That the skill Mill tolerate only a hunted amount of radiation 

With the tstahhshnient of those pniiciplrs, there came a reaction, 
and the yaluo of X ray as a thenpeutte igcnt yyas> established 


PHYSICS 

X nj IS n form of radiant oiioigy yyliidi is produced yvhen a Btreiai of 
rlectroiia, sot in motion lu a yaeuuni at a high r ito of speed, are sndd'iily 
stopped It IS similar to light, and traiols yiitli the same yclocity 

X rays moyo in all directions from the point of source, niifil absorticd 
bj matter The capacitj of matter for ali&orhint, these ri>s w in direct 
proportion to its atomic yycie.ht The beam of X rays is lictcrogciipm > 
being composed of nys of yarious yy no-lcngtli« The alpha rays are the 
longest and are spoken of as '‘soft nja', iho 'hard rays” or thow « 
shortest length, approach very nearly the gamma rajs of ndnim X rap 
are invisible, and cm be detected onU by their action first on the photo 
graphic plate, second, on certain crystals third on tissue (biologira 
action), fourth on the ionization chamber, and fifth, by then place lU 
tlie spectrum 

In order to produce X rj\8 it is uccc«sarj to liaye 

1 A yacuiim 

2 A source or supply of free electrons , 

3 A heavj metal ‘target,” placed in the pith of tlio strcani o 

electrons . 

4 A means of setting the electrons m motion it a high rate of spe 

The first three are found in the Xray tube yyhile the fourth is sup" 
plied by some form of electrical dppantus that known as the ‘ ^ ^^7 
transformer' being the most cflScient 

X ray Tube — The \ rav tube is a glass hnib from uJiich an or 
nearly all, of the air has been pumped At eitlicr end is an electrics 
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thousandth of nti ampere \n> change in the milliampenge changts 
the quantity of radiation The hijier the miUiamprragc, the less time re- 
ipiired to prodnoc n giicii Amount of ria with a giaeii spark gap In 
radiothcrap% two to ae\en mi)l)Ampcrc.s ire nsuillv emploved a greater 
amount causing the tube to heit toi rapidh for practical thenpeiitic pnr 
poses Furthermore, longer irradiation la frcqnentlv adrintageous on ac- 
count of the greater amount of seeondan radiation produced 

Distance — Distance represents th« mimher of inches or centimeters 
from the target of the tube to the neirest surf ice of the bodj This 
factor IS vaneil according to the preference of the operator 

Time — This factor is the actual tune that the X rays are being 
directed to the surface under treatment 

Filter- — In order to eliminate tin soft ra>8, various substances are 
interposed between the skin and the target of the tube Tht filter is placed 
in a slide arranged in the tube-stand for that purpost The substances 
generally imploacd arc glass aluminum bra«s copper and zinc Sole 
leather IS used bv some as arc piper chamois skin and silk but these art 
of questionable value The greater amount of filtration used, the less 
total radiation reaches the patient but as the soft rays are the moat 
easily eliminated it is possible bv proper filtration to utilize only the 
most penetrating rays thus dcliitring a more homogeneous ray 

Another factor ailuch is of importance m considering the amount of 
radiation delivered to the kston is the size and number of areas treated 
Depending somewhat on the thoicc of the operator but more on the loca 
tion and iharacter of the Ie«ion this lactor varies greatly In super 
ficial therapv it is necessary to esposc on area only shohtK larger than the 
lesion itself In deep therapv however it is frequently netes ary to ex 
pose the anterior, posterior and lateral surfaces of the body, in order ta 
deliver to the lesion a sufficient qiiantitv of ray without injury to tin. 
skin Again by exposing small areas and carefullv «hielding the sur 
rounding skin it is possible without harm to the patient to give much 
laigcr quantities of ray to i given portion of the hodv than if onlv one 
area were used Furthennore, the lirgvr the area exposed the great* r the 
amount of secondary radiation produced 

No absolute or fixed rule can be governing the conduct or treat 

ment of any particular condition xnd in outlining the treatment of various 
diseases the author is mereh indic-iting the method found beneficial in 
the treatment of the majoiity of eases It must be remembered however 
that every case is an individual one and tliat the success of the radio- 
therapeutist depends above all on his abihtv to recognize the special re- 
quirements of each patient and his ingenuitv m meeting them 

To say that accurate diagnosis is of thr greatest importance and that 
N ray treatment should never be undertaken until it has been established 
may seem an affront to the profession However as results depend largely 
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or secondary current js induced Tlio current supplied to the primary is 
uainllj 110 or 220 and must be alternating current The current 
obtained from the secondan is from 10,000 to 200,000 volts, and is al«o 
alternating In order to operate the X ray tube direct current is required, 
and a rectifier is placed in the secondary circuit which makes it possible 
to delner the proper typo of current to the tube ^ 

There are certain electrical and physical factors which govern the 
qiialitv and quantita of X rn, and by which the amount of radiation 
applied maa bo estimated In considering the amount of exposure, these 
factors are most important, and it must he home in mind that a chanw 
111 anv one of thorn alters the character or amount, or both, of the radia 
tion applied The important factors are spark gap (voltage), milh 
amperigi, distance, time, and filter 

Spark Gap (/he Unit of T ollage) — ^The unit of measurement of 
difference in potential between tho positive and negative side of an elec- 
trical apparatus is the volt, and is usualh measured by a aoltmeter Due 
to various mechanical and cicctncil difficulties, it has been, in the pssl, 
adi isaWc to uso an approximate method of measuring the high tension 
aoltago instead of a meter Electrical currents ahvaas follow the path 
of least resistance Tho X rav tub© offers resistance which varies in 
direct proportion to its hardness If a wire or metal rod is so placed that 
It can bo extended from one side of the ‘ccondan line towird the other, 
a point will bo reached at winch the current will encounter less resistance 
by jumping the gap between tins rod and the other side of the circuit 
than m passing through the tube This space is called the spark gap 
(S G ) and has been tho commonla used method of expressing \olt8ge 
in computing the amount of X ray administered 

A one-ineh gap represents, approximntely, 20,000 volts, and each ad 
ditional inch represents 10,000 volts st> that a nine-inch spark gap i* 
considered equivalent to 100,000 volts In tho latest type of machine 
(the 200,000 volt) there is a tendency to speak in terms of volts rather 
than spark gap Also, in these macbmes tbo measure of the spark gap is 
between spheres instead of points 

Any change in distance that the curront will jump represents a change 
in voltage hence a change in the qualitv of radiation The longer the gap, 
the more penetrating the ray In radiotherapy a six to fourteen inch spar 
gap IS employed 

Ampere — The ampere is the unit of electrical current and rcprCjCnts 
the amount of electricity passing a given jiomt m a certain lengtn o 
time In roentgenology the amount of current used in the second iry line 
IS so small that the measurement is the milbampcre, and represents one- 

Certain types of tubes can be operated on nltert ating current and the 
portable or bedside X ray outfit is thus made possible In treatment however ■ 
tvpe of tube and machine is impracticable 
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Some investi^itors Ijohcvo that minute exposures have a stimulating 
a(tion but the author docs not igrec with this contoutiou believing that 
the action of the ra> is alwnas mlubitors It is tnie, espcttallj in ueo 
plasms, that insuthcieut radiition will frequently be followed bv an 
inerea cd act^\^t^ of tbe tumoi but this is probably due to an inhibition 
of the surroundiu iiormil ti sue ind interference with the normal blood 
and hinph suppli to tlu part msteid of to a stimulation of tbe growth 
Ilie same result w ill bo prodmed b\ toi prolonged ndiation 

The i\ poiisL of tissue to radiation caries accordiUj, to the t\pe of 
cells of Aihich it i» compi td Ni rmil tells iro more resistant than patho 
logical, and tin nearer thceell ippriiches tbe embrconic tvpe tbe greater 
and more complete the effect ( onceiseK the more do clj the patholo^i 
cil ipproailus tho normal tlie gn ater its resistance But this rcsistaiiee 
IS alwics below that of tlu uonnil Ewing states that while normal 
Umphoid tissue is icrv resist int to the action of the rac, the sime tepe, 
when pitholognil, is quite easih destroced bi it It is due to this fact 
that It IS pos iblc to use tho Xiav tbcnpcuticalh, for when the ray 
IS applied to a pathotogicnJ area normal ti sue is nccc««anlv exposiMl to 
lU action and were all veils eqiialK iffutcd it would not be possillo 
to dcstroa tho diseased tis lu without at tlie same tune destroying norinil 
structure ObviousU it is the am ct tho skin nearest the targit that 
retciics the grcitost amount of radiation hence tlie limit of ray that can 
be applied must bo no greater than the skm will bear without serious 
injury 

The second, and equally important factor m tissue response is its 
ability to rccoytr from inhibition This rccoycry is m inytrse proportion 
to thf degree to which it is affected the tissue most difficult to affect 
tvcoicring most ripidU and niwt < implotch Since the pathologtcal 
cdls recover less rapidly and has comphtely tUm the normal it h possible 
to administer i second exposure as won la the normal etnicturea have 
miivcrcd and wlule the pitboloycal arc still inhibited This second 
ndiation still further inhibits the lesion without injury to the. normal 
tissue ind by repi ited cxposnies it miy be posaible to destroy the lesion 
completely 

Thus It can Iw n idilv understood that casca selected for \ ray treat 
ment must be tho o in wliiili then is pathological ti'sne prc«eiit and this 
path logical tissiu must la simple inflanimaturv chronic inflimmatory, 
granuloma or iiciiplistic tint it must Ik possible to destroy tbe tissue 
yvitbont causing serious iiijur-v U lumial structures In fibrous Icsims, 
where only cciuiircti\c tis-sni is piisciit no benefit will be denied 

Vltlioudi ill tis uis will letuni to their normal activity ivithiu a 
definite time after bein subjected to thr action of tbe A. ray their re- 
sistance remama lowered for a much longer period Consequently if 
treatments are continued for too long a time yvithout suitable intenals of 
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on proper toebnic, and •’nice tliii? tcclinic Tine<i «!0 widely, there is con 
stint danger cither of affordiiif, no relief or of nctiiallv doing harm, 
iniless a correct dinffnosib is cstnldi'ihod J his ipplies not onh to super 
ficial thonp\, m uhich \nnous lesions init «o clo'ch n seinble each other 
as to be indistincfiiishible to the mitrmicd obst^^cr, but to the entin field 
of deep theripi is 

In the dciclopment of the 200,000 volt technic, even effort is being 
made to stnndirdize all factors, ind extensive cxponmcnfil work his been, 
and IS being conducted hv radiothcrapcutists in colhborition with p!i}si 
cists ind biologists Absorption of A riv tissue his licen cirtfiillj' 
studied, and curves plotted to show the cxict iinonnt ibsoilxd b\ eich 
siiceessivo centimr ter Imestigatioiis irt being conducted to cstunitc the 
imomit of seeondin radiition produced In this work the lotiizitinn 
chamber is einploved to incisure the imouiit of radiation ind in e\irv 
v\ij efforts are heiiii, nndc to advincc the tcehriic ilong tlioroiiphh ‘ci 
entifie and absolute lines However, the fict jnu»t not be overlooked tint 
mcdieine in all its briiiehcs is in art, iiid not a science, that biolrtgiwl 
reaction cannot bo iccuratclv nicnsimd, nor can tlio effect of an agent on 
living, cellular life bo considered tlio same ns its effect on inorganic or 
nonliving material So that, vvlnlc tins work is in the nglit dircetion 
and of inestimiblo value, the individinlit} of each eisc must govern da 
treatment 

In tho use of the newer method there is considerable vinnfion in 
technic Tiltcrs employed varj from Y. to I millimeter of copper pln» 
1 millimeter of altiniuium llic distance rinp,es from 40 to 100 emU 
meters, and the arei of exposure is from 10 to 25 centiineteri sfimre 

By accunteh locating the tumor, circfullv mei unng the bodv auJ 
from the charts of absorption curves estimntin-, tho miinbcr of porta s 
and amount of radiation ncecssarv to rich port il, tht growth will recci'i- 
the required percentige of an eiythemv do«e, and at no point will the &kiii 
receive a grtattr amount thin is tompitililc with safety 


GENERAL CONSIPERATIONS OF X RAY THERAPY 

Before beginning a discussion of the merits ind limitations md the 
V inoiis methods of administering X rav for thcmpcutic purpos<“s, it 
desirable th it there should be a dear conception of its iction In ''F'* 
vng of the various means of detecting the rav, the biologicil ictioii 3ii< 
its effect on living cells was de cnbtd This effect is inlubitorv and 
in degree in direct proportion to tlie amount of radntioii ipphed 
sufficient is idministercd, oimpleto destruction or necrosis of tho 
follows 
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Some inM.'btigators l)ilic\c that mmntc exposures have a stimulating 
action but the author does not ignt 'with this contention, believing tint 
tho action of the ra\ is always inhibitorv It is true especially in neo 
plasms, that insufficient ruliation will frequently be followed b> an 
imrcasod actlMt^ of the tumoi but this is probably due to an inhibition 
of the surrounding normil tissue and interference with the normal blood 
and Ivinph supplv to the part instead of to a stimulation of the growth 
Ihesimi n ult Mill ho produced bv too prolonged ndiation 

Tho rt poiise of tissue to radiation vanes accordiiij, to the type of 
cells of which it is composed Norm il cells aro more resistant than patho 
logical anil tho ncircr tlie cell ipproicliis the embryonic tvpi the greater 
anl more complete the effect Comersch the more closcH the pathologi 
cal approaches the uormnl the g« iter its rcsistanc* But thit resistance 
13 alwiys below that of the luminl Ewmj, stites that while normal 
Ivmpluid tissue IS verv resistant to thi action of tbt rav the sime tvpe 
when pilliolOf>ical is quite oasih destroved bv it It i? duo to this fict 
tint It is posuble to u c the A lav thcrapcuticaUv for when tho rav 
IS applied to i patholOp,! al area normil tissue is oect sarilv exposed to 
its action and were all cells tquulh affected it would not be possible 
to destrov the diseased tiv-iie without at the same time destroying normal 
structure Obvioush ic is the area of tho skm ucanst tho target that 
roccucs tlio tifoatcst amount of radiatiou hence tbt limit of ny that cm 
be applied inii t be no greitcr than the. skin will bear without senous 
injury 

Tho Bccond and equallv important factor in ti‘'Sue response is its 
ability to recover from inhibition Thia rccovtrv is in inverse proportion 
to tho degree to which it is affected the tissue moat difficult to affect 
ricovenug most ripidlv and inest compictelv Since the patbologicil 
cells recover less rapidlv and le s eomphlelv than the nomal it is possible 
to admiinstor a «icond exposuie as soon as the nonnal stnictures have 
recovered and while the pifholopieal are still inhibited This second 
radiation still further inhibits the lesion without injure to tho normal 
tHsue and bv repeated cxjwsures it ma> be p« siblo to destrov the lesion 
completely 

Thus it can be reidiU understood that cases selected for \ ray treat 
ment must be those iii whuh then, is patholo.jicil tissue pro ent and this 
pathological tissue must be simple inflammatory chrniue inflammatory 
granuloma or ui-ophstic that it must be po siblc to destroy the tisane 
without caiism^ serious injiirv to u>mivl structures In tibrms lesion® 
where only coinuctivc ti® ti< i® piisint no benefit will be derived 

Utliou^li all tissues will return to tbcir normal ictivitv within a 
definite tunc after bi ing subjected to the action of the X rav their re- 
sistance remains lowered for a much longer period Consequenth if 
treatments are eontmued for too long a time without suitable intervals of 
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rest, atrophy of tho skin and subcutaneous tissue will result, althou^u at 
no time has there been sufficient radiation administered to cause eien a 
mild erythema feomo tissues, most noticeably carcinoma, «eem to aquire 
a tolenncc for X ray In cases of cancer it has frequently been noted 
that, although at first satisfactoiy progress nas made, later the neoplasm 
increased in size, and the condition of the patient became steadily ivoree, 
c\en though the same or o\cn n grtitcr amount of radiation was admin 
jstcred To this fact is due tbc present-day effort of therapeutists, espe- 
cialh those using the more n-Ctnt higb power machines, to administer 
the full, so-called, carcinoma or sarcoma lethal dose at a single treatment 


EFFECT OF X RAY THERAPY OK TISSUES 

Skin — As mentioned aborc the effect of the \ ^fl^8 on the sbn is 
the guide to the amount of radiation that can safely be administered 1/ 
the amount of radiation is increased beiond safe limits there is pro- 
duced (1) erythema, (2) \c3icul'ition and depihtion, and (S) uiccni 
tion and necrosis Complete and permanent alopecia mn result, and the 
functions of the ghnd« ina% be permanently inlubited This subject mil 
he treated at greater length in a subsequent paragraph 

Circulatory System — Btood — Within twent\ four hours after radia 
tJon there is an increase in tht- white blood count, due catirch to new 
polymorphonuclear elements The Innphoeites are decrea ed resulting 
in a leukocvtosis, together with a lymphopenia The increase in the 
polymorphonuclear cells is probibly caud^ by destruction of thu Inupbo- 
cyte-*, which calls upon the body for increased phagoc'-tic action This 
condition persists only a short time, perhaps only a few hours, and is 
succeeded by a true leukopeuia This reaction, to a varying degree, 
alwa\8 foIlo^Ys the admmistratiou of X ray, but unless the blood fonmng 
organs are radiated, the effewt will be very transitory Hence, m order 
to obtain beneficial results in the leukemias, the long bones, the spleen, 
and lymphatic glands must be ptposed 

The effect on the red cells is slight, and it is onh after massne 
admimstiation that the presence of degenerated, or nucleated, forms is 
noted borne authors consider this effect of great imporfmce at 
tributiDg to it a peculiar cachexia which has been observed after prolouge 
radiation 

The theory has been advanced and some experimental work ^ 
done to prove, that X ray causes an increase in the antibodies of the b oo 
Clinically it is well demonstrated that results are obtained m parts of e 
body distant irom those radiated In Hodgkin’s disease, frequently on y 
the trunk is radiated, regardless of the position of the glands iniove , 
and yet a diminution or disappearance of all affected glands is obtamee* 
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Again, m leukemia blood taken from a patient wbo bad received radia 
tion was injected into a second patient suffering from the same disease, 
but who had not been so treated The white blood count of the latter 
was reduced Mhen this same experiment was tried, using the blood 
of a non radiated patient no such result was obtained It is believed 
b\ «ome workers that tbis antibody reaction is nu important factor m 
carcinomatous conditions and that the beneficial results are due to it, 
as well as to the destructive action of the ray on (he neoplasm The 
coagulation time of the blood is mitenollv shortened 

After a massive exposure especiallv about the head and neck, 
an edema in the area expo^d is frequently ohseryed This is variously 
accounted for some workers contending thit it is due to vasodilatation 
With consequent venous stasis others holding that a proliferation of the 
lymphatic endothelium is prodncid yvliich causes a Innph stasis The 
latter yiew seems to be the correct one, and is of importance in the pre- 
operativo radiation of malignancy 

Eyes — The widesprcid Uliet that the eye is especially sensitive to 
the "K ray seems to he without clinical foundation Although it is true 
that conjunctmtis supcrtcial keratitis intis retiniti* and eycn optio 
atrophy haye been experiment illv produced in bmall animals it was only 
after radiation had been earned far beyond the amount tolerated by the 
skin In actual practice it bis been found that the Tision is in no way 
unpaired when the eyes atf* unprotected during treatment of lesions about 
the face lupus epithelioma, etc \9 a precautionary measure most 
workers when exposing lesions of the face coyer the eyes with a lead 
shield, and while this is probably unnecessary the medicolegal aspect 
must ever be borne in mind and operators will do well to employ all 
possible precautions 

Kidneys — Normal kidney tissue is not affected by \ ray admmi tered 
in therapeutic amounts Nevertheless rnassiy© radiation of the bodv is 
sometimes followed by clinical and urinary cyidence of acute nephritis 
This 18 probably the result not of the action on the kidneys but of the 
added strain placed upon them in con',equeuce of the sudden lilieration 
into the blojd stream of toxic material from the disintegrated tissues 
yvhich recciycd radiation In kidneys already pathological such a neph 
ntis 13 more apt to occur and to proye more senous 

Nervous System — Nerve tissue is not affected by rational exposures 
Tumors of the brain have been successfully radiated and no evideuce of 
impairment of brain function followed 

Lungs — It has bieu oWryed that prolonged radiation over the thorax 
sometimes causes fibrotio changes in the lungs Several cases liave been 
reported m which pleural effusion followed the application of massive 
exposures with the 200 000 volt technic Otherwise there is apparently 
no effect. Both the effusion and the fibrosis disappear 



592 


XRAY THFRApy 


Thyroid and Thymus —'I he effect on the thvroid Iia"* been recognized, 
and tile X ray used for treatment of toxic InpcrJlnrouhsm for maD^ 
>ears Jlodcrntc amounts of the raj cause a dLcreasc m tlie functmn, 
ind if sufficient r^^ is adimiitslerwl m\\u!njn mil risiilt Tins fffut 
IS considered Lj many plnsicians to he a contra indication to the use of 
ndiotlierap\ for lesions around the throat and neck Sueli toutciition 
IS not justified b\ the experience of radiothoripciitists, ulio find tbit to 
influence hyperfhyroidisiu the ray must he directed to flic giaiid it«e!f, 
and tint prolonged senes of ndiatioiis for ccrvicil ulcnitis, and tk 
procedures folloued in treating hypcrtroplnctl tonsil , do not nil c the 
slightest c\ideiu.o of diminution of tlijToid secretion 

Larynx — 0 \er radiation of the laniixmas eiiisc temporary or pernn 
nent aplioma 

Spleen — Tins organ is c^peclalh sensitive animal expirmicnta 
fion it has been found to shrink rnpidh ‘ifter being exposed to the rar 
Vt necropsy it u is found to he shrnclcd and discolored, the cclhibr 
elements destroyed, and the lymphocytic nuclei disintegrated 

Gastro intestinal Tract — Salnary Glands — ^rxposures to oien a suk 
erythema intensity of filtered radiation may ho followed hi driuess of 
the mouth and tliroat, uhich persists a diy or two, due to an inhihiti^a 
of the glandular actiMtv If suflicieut exposures arc given, permanent 
loss of the actiiity of these glands will result 

Siomath —Ci*cs of Iivpcrieidity treated hy Xny have Ind the 
amount of acid reduced, and their symptoms rt-lmvod While no specn 
imcstigatnt work on this subject has been rtcorded, it seems rcisona '• 
to suppose that all glaiwhiJar activity mu bo inhibited bv the 
hence, not only the hydrochloric acid glands, hut all others as veil, an. 
probihly inhibited . 

Intesline — Jlartin and Kogers, in their iiivChtigations, found t" 
massive exposures to Xriy, particiilirlv with the 200,000 volt macum, 
directed over the intestines, caused an endothelial iiccro is Havin-. ^ 
tcrminod the quautitv of radiation uci.oss\rv to produce an ervthciua ou 
a dog’s skin, they exposed a loop of the animal ? infestine (laid on tie 
belly wall after laparotomy ) to the direct action of the ray Two group® 
of animals were radiated, the first receiving tho erythema exposure, ® 
second, twice that amount , 

At the end of tiirte w ceks the first group of animals slicuved no cJiniea 
evidence of any amtoward effett of tlie ray An autopsv porforme 
this time ohoyved tiiat the exposed loop of intestine was shortened « 
thirds of its length, its lumen narrowed, its. epithelium desquamate uu 
all villi ah cut The loop was hyporemic, tl^iitueosi thu-kened, an 
miiscularis v acuolatcd \ , j? * mth 

Animals of the second group were cliniealK vvell on the lour c 
dai, hut refused food on the sixteenth They t^cii rapidly lost avti- , 
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ind on the ninetfenth dav tlieir condition \»as such that they bid to be 
>.illed At antopsj the oame condition wis found as obiericd in 
Ironp 1, but to a more advanced degree Tbcir conclusion? in part are 

1 The erj-thema dose for i dog’s dtin -ftbeu applied directly to the 
ntcstine produces hyperemia marked ointriction m all directions, and 
lestructioii of the ipithelial lining 

2 Tlie lutestmil damage to do^s reuniting from direct radiation, 
loes not alwais produce earl? death 

3 Bloody dnrrhca, ulceration perforation and stenosis occurring 
in patient? biihjeetcd to deep tberap\ for abdominal lesion? maj be due 
to direct intestinal injur?' 

4 Poentgen cachexia la possibh due to the same cause 

These expcnincnts arc of particular value at the present time since 
m tbe attempt to overcome careinoim effort? are being made to deliver 
a depth dose of 110 per cent of the erjtliema exposure 

Reproductive Organs — The belief that stenlization mar follow tho 
Ica t exposure to Xraj i? «o firmly fixed iii the mind? of miny that it 
seems advisable to speak at some length on the subject in order that the 
uidcsppcad fear of the ra?, on this account mav be dissipated 

It i? true that both the testicle? and ovaries arc sensitive to the rav 
and that, following sufficient cxpjsurc aspormia or premature menopauso 
will occur Tho effect is mamlv on the germinal tpilhelmm which can 
be completely deatrojtd but onlv after lelativelv heavv radiation cer 
tainlj not ifter a single fractional exposure such os is received bv persons 
visiting an X rav laboratorv at infrequent intervals 

Bv animal experimentation it vv i? found that oue-third of an ervthcma 
exposure, directed to the testicles caused a disintegration of the sperma 
to7oa and v diminution in their number 

Complete sterilization results onlj from massive doaes the so-c?lled 
castration do?e with the 200 000 volt technic being placed it about 40 pir 
tent of the maximum amount tolcnted bj (he skin In the experience 
of the author it require? a subcrvtbcma exposure filtered applied to each 
of seven ports of entr^ and repcatid at fourwetk intervals two to four 
times to produce a premature menopause 

Befire the biobgical effect of the raj was understood and protective 
precautions observed manj radiologists or their technicians were being 
corstantlj exposed ti the raj It was found that after from one to five 
jears, numerous operators developed aspermia later inve tigation of 
the«c cases showed that tin? condition disappeared in about two vear? 
if tbe work was abandoned or suitable protection used The technical 
workers of some of the large experimental laboratories are now protected 
bv a epccial lead and leather garment and although they are exposed to 
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excessive amounts of X radiation, tliej arc not inadt- sferjli Atnph pro- 
tection 19 afforded bj the lead rubber apron m common u«e There i» no 
reason to fear causing Bt^nht^ unless the testicles or ovaries are (o be 
exposed 'ttTicro exposures about the pelvis are to be nude, suitable 
X raj protectiae material should be placed oaer the ovaries or testicles 
or, if these organs must he exposed, the patient should he warned of tbe 
probable result lx fore the treatmwit is undertaken 

Steigtr reports an intens.ting case treated for uterine fibroid Prior 
to 1007 the woman had had four children, there were no further preg 
nancies until 1914, at which time she aborted at the tenth wceL In 191i 
she was found to have a fibroid, complicated bj hvTwrthyrojdiun Ih*' 
patient was treated for both of those conditions on June 7 and 21 JuU 9 
and 19, and August 2 She monstnntcd luly 19 and -18, three daM 
each time X’o further menstruation after September, 1917 Treat 
meat of the tharoid uas continued until JIaj, 1918 She becamo presa^ant 
in September, 1919, and in the latter part of April, 1920, was delivered 
of a normal child 

Pregnancy — Altiiough malform itions and mon«tro«ities have b^ca 
hatched from chickens’ that have been exposed to radiation there 
ore no ea«os m the literature uhich oliotv anj ttnfonard effects fcllowing 
radiation during human gestation 

Bacteria — It has boon found bj experimentation that the beta r"' 
the most destructive to microorganisms, which have beon killed at a depth 
of 2 millimeters below tbe surfaw of gelatin media The amount o 
radiation rcouired is so excessive that in hv iHj, tissue no direct bacteneida 
effect can bo obtained bv therapeutic amounts It is nevertheless true tha 
many skin lesions of recognized bacterial etiologj respond favorably to 
radiatiou 3Jan\ theories have been advanced to account for this, siici 
as increased phagocjtic action of the blood-vclI® , production of 
oly tic enzymes , and one investigator was able to demonstrate an increa 
opsonic index after radiation A\ hatever the explanation of this rosy > 
the fact remains that areas radiated do tend to become free from bicteria, 
as 13 well illustrated in the treatment of diphthena-carricrs, the cti tures 
from whose throats become negitivc after one or two exposures 


RADIODERMATITIS 

Pollowing an X ray exposure there is, as has alrtadv been stated an 
inhibition of all tissuea If the amount has been small a return 
will occur in a short time without any physical raanife'stations Ifi ^ 
ever, the exposure has been of sufficient intensity, there will follow, lu 
period of from a few days to two weeks, an erythema or mdiodenna 
This must not be- confused with the ervthema which frequently apP^** 
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in from one to twentj four hours following an exposure and disappears 
111 from twenty four to fortj eight hours due, according to 1 fabler to 
electrostatic discharge, and can be pre\ented by grounding the lead foil 
protective 

Eadiodernialitis is of three degrees first second, and third 
The finl dtgret is characterized bt an erythema which appears m 
from seven to fourteen davs, and vanes in intensity from a faint blush 
to a deep nd, reaching its maximum in about two vvetks, and disappear 
iHq in about four wteha It is followed bv mild pigmentation or tanning, 
which ma\ last several vvecks or months, gtaduully disappearing 

If the expoaurt has been on a hairv part au alopecn will result which 
mav be either teinpirirv or permanint This reaction is accompanied 
bv a slight burning or stinging wnsation and itching 

In sico'fud-dtQttt radiodermatUis the erytluina is apt to appear some 
what earlier than in one of the tirst degree It is charaettnzed bv 
erythema vesiciilation exudation and txconation, accompanied by a 
biimiiig stinging sensation which mav be severe and distressing Second 
degret rndiodirmatitis u«ho11v rei^inres etverd weeks or even two or 
three months to hcsl, depending on its stveritv and the extent of the area 
involved 

In ihird-itgret radiodcrmititis it is diffi'ult to draw a sharp line of 
demarcation between a severe siond and a mild third It is character 
ized bv all the symptoms of the second degree and in addition there is 
alwavs an wkeration of the true skm The erythema wsnally appears 
lu three or four davs and ns a rule the earlier the appearance ol the 
erythema the greater the st%eritv of the radiodermatitis Almost from its 
first appearance the erythema is o dnskv or even purplish red, and usually 
there is an ulceration of the skin subcutaneous tissue and there may be 
an involvement of even the deep muscular tissue and fascia It is accom 
panied to an exa^eritcd degrei, by ad the svmptoms of second degree 
radiodermatitis, and in addition the paiu is exceedingly severe 

Sequela? — The f.T&i degrte results in tinning which will disappear 
as a rule within a few weeks or mouths following a single exposure If 
repeated ervthemas are produced atrophy wiH result followed in six 
months to one year bv telangiectasia and permanent alopecia if hairy 
portions are involved It is an axiom to bear in mind Never produce 
an erythema espccialh in an exposid part unkss the condition warrants 
the possvbvhtv of suli eqneivt atroplw and tcUngioctasia that is, in 
epithelioma lupus vulgvns ttt but never in nciie tinea tonsurans etc 
The second degree results in atrophv alopeci i telangiectasn, and later 
keratosis which mav digeiieivte into tpitheliomx, which is always of 
the squamous or pricklo-ccll type 

In the third degree wh le there may he healing after a period of a 
few months with resulting telangiectasia atrophv and keratosis, which 
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excessive aniouiits of X ndiatioD, thtj arc not made sterile Ample pro- 
tection 13 afforded tbe load rubber apron m common use There is ru) 
reason to fear causing stcnlitv unless tbe testicles or oiaries are to be 
exposed Wliere exposures about tbe pehis arc to be made, uitalle 
X ra^ protectne maternl should be placed o\er tbe ovaries or testicles 
or, if these organs must bo exposed, the patient «boiild be warned of tbe 
probable result before tbe treatment is undertaken 

Steiger reports an interesting case treated for uterine fibroid Prior 
to 1007 the vroman Jiad bad four children, there were uo further preg 
nancies until 1914, at which tunc «he aborted at the tenth week In 191, 
sh© nas found to have a fibroid, complicated bj b\ portharoidism The 
patient was treated for both of tbe&c conditions on June 7 and 21, JuIt ' 
and 19, and August 2 Sbe menstruated Julj 1*^ and 28, three divs 
each time No further menstruation after September, 1017 Treat 
ment of tbe tba roid was continued until Jray, 1918 Sbe became precna^* 
in September, 1919, and m the latter part of April, 1920, was delivered 
of a normal child 

Pregnancy — Although malformations and monstrosities have been 
hatched from chickens’ eggs that ha\e been exposed to radiation there 
are no cases m the literature nhich show anj untoward effects folloinng 
radiation during human gestation 

Bacteria — It has been found bi experimontation that the beta rav is 
the most destructive to microorganisms, which haie been killed at a depth 
of 2 millimeters below tbe surface of gelatin media The amount of 
radiation reouired is so exeessiic that in living tissue no direct hacteneidat 
effect can be obtained bv tberipoutic amounts It is nevertheless true that 
many skin lesions of recognized bacterial etiologj respond favorably to 
radiation ilanj theories liave been advanced to account for this, sue 
as increased phagocytic action of the blood-cells, production of bacter^ 
olytie enzymes, and one investigator was able to demonstrate an inercT e 
opsonic index after radiation ’Winterer the explanation of this ma) > 
the fact remains that areas radiated do tend to become free from bacteria 
as IS well illustrated in the treatment of diphthern-carricr*, the cultures 
from whose throats become negitne after one or two exposures 


RADIODERMATITIS 

Following an X ray exposure there is, as has already been stated an 
inhibition of all tissue** If the amount has been small, a return to 
will occur in a short time without any physical manifestations If, 
ever, the exposure has been of auffimeot mteusiti, there will follow m 
period of from a few days to two weeks, an ervthcma or radiodennati 
This must not be confused with the erythema which frequently app'^'^ 
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Idiosyncrasy — Severe nictions octisionjUj ounimug A\hcn the 
posure ippirentlv has not hceii e^eessire, are explained by o called 
\ ra\ ldlos^n(.^asv ’ 

As technic improved, nntowird results became le s fre'juent, and 
to ddv the existence of true idiosvncrrsv is denied the best workers 
Exposures which produce nnexpettedh severe reaction can usually be 
traced to some error in judgment rr inacciiract in techiue 

There may he a hiperscnsitncuess and certain conditions do infliienee 
the action of the rai k blond km is mon scnsitnc tlnu a bninette 
The flexor awrfac*-^ of the bodv are more sensitue thin the extensors 
Age is a factor children being more susceptible than adults and a %oiing 
adult more than an aged person Ceitain drugs enhance the action of 
the ra^ and positive information as to the length of time since their last 
use must be obtained before irradiation is determined upon 

One of the most constxnt sources of danger is inaccuracy of the milli 
ampenmeter a slight variation in its reading btiiie iv fretpient source of 
error in exposure To avoid this two milhaupcrc meters should he used 
in senes If this is impossible the one eniploved should be tested fie- 
qiieutly All fvetors must be maintained constant during an exposure 
Binco a venation m any one moans a change m all 

Tlio area surrounding the pirl t> In irradiated should bo protected, 
and mjurs thTOU„h failure to use tins precaution la unjustihablc Duntig 
exposure the patient must bo constantly und« r observation for any one oi 
tho many accidents which might occur imv result in the death of the 
patient niile«is tlu operator is prepared for tho emergency Vcturite 
records of everv detail of the treatment must bo kept as in radiotherapy 
the mcdicoleo‘tl aspect must be constantly borne in mind 

The following dnijjS should never be emplovod within two weeks pre 
cediLp during Her two weeks anbsequent to the use of X ray In the 
ordmanlv u>ied foninil® thev are kcntopla tie and m strong oolutioiis 
they arc keratohtic X rav lowirs tell vitality m all tissues Wien this 
occurs in an area where these drugs hxve lucu used this action becomes 
more powerful and the kerjtohtie action eif the drug follows 


lodiu 

Iodoform 

Resorcin 

Oil of Cade 

Coal tar Preparations 

Lotia Alba. 

Silver Nitrate 
Stronger ilercurui Prepara 
tions 
Ice 


Heat 

Musterole 

Baume knalgcsique 
Beta Naphtbol 
CLrysa robin 
Gasoline 
Benzin 
Turpentine 
Scarlet Ped 
Sulphur 
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n mon, Iikdj to dctcniralt into a pn(Wt-cdl epithelioma, the t ml 
rfbult 19 an uidoknt nicer 

Treatment — 1 tnl Decree — ^Tlif firet tiftialiv re<jmrf9 noir-at 
riif-nt If the buminj, or lUJjinj, jh amm^in^, a lotion of cjlaminr ard 
7inc in «itcli ln7cl ina^ lx. iiwd One or i per cont carpi'* anl mar 
Ix! addid Lii^oicritum aqux ro *r or ^jMlin inav lx all that vil! U 
nvjmrid 

, Second Derjree — If tlicw la no icsiculation, the calamine and an'* 
ina_) bo UMf], or an ointintnl rowlaiiiMii, 1 to 0 jxr font loibrol nui b* 
used in combination ^MtIl zinc ozid 

IJ 

— 1 to J |«r font 
/inc Ofid 

FiV \ci llcw^T- 

To tins Tiia% lx* addod pin no! J to 2 j>or cent, or mcntbol ?r I to ? 
If ^(bKulatnJn ainl exudation arc pn-mit, a vet drcs«iii„ i» to b 
ferre-d, but it mu t lx Umit in mind tliat tin exudation (d<’pi)fnifcl 
(til jiroductsj IS extrcmcK imtatin^ and, nl]tr<^cr it come*8 into con 
tact «ith tbe nonnal sbin, will ^ut rise to on aeuft l■c7^maloIH conditioL 
Jo amid tins, tin xurroimdiiiff nonnal twin sbfpuld b (oicrt-cl wiili e 
loxor of >abflin bcf<ir< tlie wet dre siiif, is appln-d Jin fol!owin„ dr<s^ 
ing, 8Uet«-8tcd In Dr I)a>id ‘^attllstclu, will lx found of ecrMf' 


Inrit 

Itoracn \eid 4 

Sfxliuni f blond 10 

^odium JU(~i rhtimlt' ‘0 

\q cj f ad 100 

Apple Icxall) 


Third Degree — ibc most inarko*! s\mptom of tliirdxlcfrrfc radicr 
dcnnatitiB is ibc bfetrt p'lin, and it is to tins tliat tb* principal troatinnit 
must b< directed While Iwa! applications mae aflonl wjmr relief, it i* 
fre<iuentlv necessary to resort to intcmal medication In miff ca-'^ 
the exial tar products will lx siifllcient, but m Mrere ones it ina' b ncce*^ 
sarj to rcw>rt to morjiliin or cexje'in ‘llie*s drugs mu,st lx used with 
extreme caution to a'oid the danger of dm,. aeldicticuL 

The wet dressing of biracn acid mav lx iiwd or an ointment contain 
ing ’> to 10 jxr tent of anesthesm will often aflonl some relief 
fcparatKin of tin slough, th< pain Ixe nms less Mverc At fhi? star** 
ointment of utlned, 1 to per e<ut, is inelirafeeJ 

If an indolent ulcer ro'-ults healing I«a^ lx pnediic/d, Of at 1“^* 
aided, b} of the Kroina>er or Alpine sunlamp 

In extreme caws, or if healing has neit taken place m a 'ear it ^ 
advisable to excise tbe entire alfeetcd area and skin graft 
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lu tlie upper scale changing to a jcllouish green and that it was difficult 
to obtain fresh bands, made their ii&c impnctical 

In 1916 the author, in collaboration with Dr Witherbce conducted a 
senes of expenmcntsi to de\isc if pi&sible a means of measuring X rav 
dosage by the use of definite lactors — spith gap milhamperage, time, 
and distance — m order to obMate the uae of pastille and radiometer The 
results of the experiments were published m l^tl? 

In measurement of photogiaphic intensities it was shown bv Shearer 
that by doubling the \oltsgo, four times the amount of radiation and 
that bj doubling the distance one-quarter of the amount reaches the 
plate His formula was as follows 

Voltage X \oltagi X Current X Time 


Distance X Distance 

For convenience, suppose tht following factors are taken 
5 Inches ^park Gap (voltige) 

20 ililliampercs 
4 Minutes 
20 Inches Distance 
then o X 5 X iO X 4 2000 

20 X 20 400 

If the voltage be doubled the intcnsitj will be increased four times 
as expressed by the following formula 

10 X 10 X 20 X4 8000 
20 X 20 400 

Ilowcicr when this rule was applied to \ ni> dosage from the stand 
piimt of jxstille incsauTi.mcnt it was found that doviblin^ the spark gap 
instead of increasing the intensity four times as would be expected from 
tlic rocntgenographic formula onh doubled it It was further hown that 
the pastille Dicisurement corresponded to the biological effect on the skin 
Thus the formula for measurement of unfilteicd X rav intensity m radio 
therapj is 

Spark Gap (voltage) X Millumperage X Time 
Distance X Distance 

Having established an equation nsing the factors necessary to produce 
a certain biological or pastille effect the remit could be repeated on dif 
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XllA\ THIKAPi 


Benzoic Acid 
Balsam of Peru 
ifustard 


Stronger Amiaonu 
Preparations 
Cliloroform 


TJie action of the following drugs, in connection nitli A rav, tai 
not been definitely determined, nnd they should be used with esiremc 
caution 


Camphor Cliloral 


The follow uig dnigs mny l»e used 


Phenol up to 2 per cent 
Alcohol 

Ifngnesium Carbonate 
^ dselm 


Zinc Oxid 
Bomcic Acid 
Itismutli 
1 aiiolin 
Picric Acid 


ifcntLol 


Icthjol 1 to 3 perfect 
Calamint 
Pav Bum 
Ether 


METHOD OP COMPUTING X BAT INTENBITT OR DOSAGE 

UKFIlTErED BAbUTIO^ 

In radiotherapy it is nccc8«arj to istablish an accurate method of 
measurement of the quantity of X ray administered 

In 1004 Sabouraud and Noire dciisod the first practical means oi 
measurement, making use of Villard’s disco\tr\ that the platinoc'anid 
of bamim is colored by exposure to the X ra\ Tht\ found that when 
esposed to in amount of radiation sufficient to depilate the scalp, the <»lor 
of this chemical changed to orange They then made a radiometer ha' 
ing a scale of two colors, the first whw*h the' calif J tint ‘ A/’ cora«]»u 
iHg, to the unexposed chemical, and a second, tailed tint ‘ B,” correspou lUj, 
to the orange Bv exposing a fresh pastille of harioplatinocjamd to t e 
X ray and comparing it to the etandani scale, the operator 'vas ab e to 
determine tho Kxallcd ciyfhcma exposure 

Later, Holzknecht de'istd Ins radiometer which was w’lthout dou 
tho best instrument for use with pastilles Utibiino the same pnncip e 
as Sabouraud and Noirt, be establislicd a color scale 'vith finer gmdation*- 
Such a scab 'vas nect!»8ar> in order to girt fractional tixatnient ^ 
different shadings were called III, 112, etc, 114 being the 
necessary to depilate the scalp and H » the equi'alent of tint B e* 
Sabouraud and Noire Tbis acxie was graduated to H 32, or 8 skin uni 
I bo fact that the pastilles made by the Tarioiis rnanufacturers "‘tn? 
not unifonn, that unless carefully preserved the' wen, habit to change 
color that the celluloid band or index was not permanent, after a time 
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in the upper scale elmngiiig to a jellowish grten and that it was difficult 
to obtiia freah bands, made their a e impractical 

In 191G the author, in cnllahoratiOD with Dr Withcrboe conducted a 
series of expcriineiits to devise, if posjsihlc a means of measuring Tray 
dosage bv the u«e of dehnite factors — spark gap, milliamperage, time, 
and distance — in order to obviate the usiC of pastille and radiometer The 
results of the experiments were published in 1917 

In measurement of photogiapbic intensities it wis shown bj Shearer 
that by doubling the voltage four times the amount of radiation and 
that by doubling the distance oniHpiarter of the amount reaches the 
plate His formula was ns follows 

\oltago X \oltagL X Current X Time 


Di'rtawe X Distance 

For convenience, suppose the following factors are taken 
5 Inches Spark Gap (voltage) 

20 SItllumpercs 
4 Iifinutes 
20 Inches Distance 
then 5 X 6 X ^0 X 4 2000 

20 X 20 400 

If the voltage be doubled the intensitv will be increased four times 
as expressed by the following formula 

10 X 10 X 20 X 4 8000 

20 X 20 400 

However when tins rule was applied to i. ray dosage from the stand 
point of pastille measiin.nient it was found that doubling the spirk gap 
instiad of incrtasing the intensitv four times as would be expected from 
the roentgenngraphie formula onlv doubled it It was further hown that 
the pastille measurement corresponded to the biological effect on tlie skin 
Thus the formula for measurement of unfiltered S mj intensity in radio 
therapj is 

Spark Gap (voltage) X "Milliamperage X Time 
Distance X Distance 

Having established an equation nsing the factors necessarj to produce 
a certain bioJogieal or pastille effect the result could be repeated on dtf 
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RAT THFRAPi 


Benzoic Acid 
Balsam of Peru 
ilnstard 


Stronger \mmoTna 
Preparations 
Chloroform 


The action of the following drugs, in connection with X ray, has 
not been definitely determined, and they should be used with eJtreme 
cnition 


Camphor 


Chloral 


The following drugs mn\ be used 


Phenol up to 3 per cent 
Alcohol 

Jragnoaium Carbonate 
^ aselin 


Zinc Oxid 
Boracic Acid 
Bismuth 
I anotiD 
Picric Acid 


llcnthol 


Ic(h\ol 1 to 3 per cent 
CaUinme 
Bay Rum 
Ether 


METHOD OP COMPUTING X BAY INTENSITY OB DOSAGE 
Unfiliehed Rapiatiov 

In Tadiothertpy it is necessary to establish an accurate method of 
measurement of the quantity of X rav aduimistcred 

In 1004 Sabouraud and Noirt devised the first practical mean* of 
measuremt nt, making use of Villard's discovery that the platinocvanid 
of barium is colored by exposure to the X rav Ihcv found that when 
exposed to an amount of radiation sufficient to depilate the scvlp, tho color 
of this chemical changed to orange They then made a radiometer hav 
ing a scale of two colors, the first, which thev colled tint ‘ A,' corrispond 
mg to the unexposed chemical, and a second, c lUed tint “B,’ corresponding 
to the orange By exposm^, a fn^h pastille of barioplatinocyanid to the 
X ray and comparing it to the standaitl scale the operator was able to 
determine the soialled erythema exposure 

Later, Holzknecht de\i«ed his radiometer, which was without doubt 
the best instrument for use with pastilles Utilizing the same principle 
as Sabouraud and Noirt, he established i color scale witli finer gradations 
Such a scale was neccssan m order to give fractional treatment 
different shadings were called III, H 2, etc 11*4 being the amount 
necessary to depilate the scalp and the eqnnalent of tint ‘B ot 
Sabouraud and Noire This scale was graduated to H 32, or 8 ■'km units 
The fact that the pastilles made by the various manufacturers wire 
not uniform, that unless cirefoUy preserved thev were liable to change 
color, that the celluloid band or index was not permanent, after a tunc 
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^Int would W. tbe diatmeo rwjuiml to produce 1 sbm unit, using 
tlie following factors 3 inch gpuk j,ip 3 inillininpcrts 10 minutes < 

3 X ^ X H 144 

1) X D D 

144 3C 144 t)4 t2ob 

X — ~\l inches (distance) 

D 04 D 36 \ D 

A\hat would be the <10100111 of ridiitioii ptxjduced using the following 
factors 0 inch tap 3 mOliainpons imnut« 1, at 8 inch distance ' 

6 y " X ‘>0 

8X8 04 

00 36 10 (4 ^ 

— — — = — X — = — =• 2y_ (skin xinits) 

04 04 04 0 3 

The following eTpenmont wis also done 


Expebime'.t Siinwisr Time tor One XJmt 


U It inpvr 

k 0 i> 

n 1 

T W 

3k U t 

(1) 3 

3 

8 

0 

i 

(’) 3 

6 

a 

2 

1 

(3) r 

c 

8 

2 

1 

(4) 3 1 

6 

ir 


i 


From the above evporinunts the folliwiiig rules can bo deduced 

1 Doubling the spark gip or milhampcnge dnuhlis the imaiint or 
hahes the time 

2 Doubling the distance quarters the amount or qindniplos the time 

Filtered Radlltiov 

According to the pastille ine<isnrement twice the amount of radiation, 
or 2*^ skin unit'' is required to produce an erjthema when a filter is 
interpo ed 

In the estimation of filtered intensita or dosage the method differs 
for while in unfiltered radiation there is one standard formula in faltered 
there must bo a formula for each thickness of filter emploacd Further 
diaergenco from the photographic finanla is noted in that the intensity 
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fcront patients, using the '»aine or diflforcnt machines It wis al^o found 
that h-^ using this formula other factors could ho substituted and the 
sumo results obt lined b^ arithmetical computation, and that three factors 
being known, the fourth coufd be computed 

In pastille readings with the Holzknecht radiometer H 1 is used as 
the unit of ineasurenient, and represents one fifth of the amount of radia 
tion necc3sar\ to produce an erjthema Four times this (H4) is the 
ainoimt iiocossan to depilate the scilp without causing a permanent 
alopcci 1 , and is the so-callcd “skin unit ” 

The «tiiidard formula for 1 skin unit, using a 3 inch spark gap, 3 
milliampercs, 4 minute time, at 8 inch distance, is 
3X3X4 36 


8X8 64 

Am or all factors mij ho chaugod, and giren im throe factors the 
fourth maj bo obt lined b^ the following rules 

1 To determine milhampcngo, spark gap, or time, the standard 
formula is u&cd as the dindcnd 

2 To determine distance or amount the standard fonnul; a H^ed 
as the dutsor 

Examples 

What would be the time Dore«sarv for one unit, using a fa inch g^pj 
3 milliampercs, and 8 inch distance* 

6 X 3 X ? 18 


axs 04 
30 18 36 64 

— X — “3 (minutes time needed) 

64 64 04 18 

It therefore follows that if the spark gap 1)0 doubled, and the tunc 
reduced one hilf, tlio same amount of radiation avill be produced 

Yhat spark gip would be nccessarv to produce 1 skin unit using c 
following factors 3 milliampercs, 2 minutes, 8 luch distance? 

? X 3 X 3 G 


8X8 64 

56 6 36 64 

— X — = 6 inches (spark gap required) 

64 04 04 e 
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^\lat ^\o«ld ho the distance required to produce 1 skm unit, using 
tlic following fictors 3 incli spark >.np 3 millianipcres lb minutes^ 

3 X ® X 1* 144 

DXD D 

144 "f 144 t>4 noG 

X — ~\l — ■ = 1^ tnehes (disUnce’) 

D 64 D 36 \ D 

Mhat would be tlit amount of ndution produced iisin^ tlie toltowing 
factor? b inch gip, niillninperea > minutes it 8 inch distance * 

C y 3 X o ‘lO 

8X3 04 

00 36 00 64 5 

— — X — = — = 21'^ (skin units) 

64 04 64 "O 2 

The following csp<riment was also done 


Experimest Siiowixo Time fob One Emt 



Frcin the above experiments the following niles can be deduced 


1 Doubling the spark gap or miHiimpcrage doubles the amount or 
bahes the tune 

2 Doubling the distance quarters the amount or quaclniples the time 

FlLTEItED RaDIVTIOX 

According to the pastille measurement twice the amount of radiation 
or 2l(_ skill units is required to product au erxthema when a falter is 
Intel posed 

In the estimation of filtered intensity or dosige the method differs 
for while in unfiltered radiation thin is one standard formula lu filtered 
there must bo a formula for each thickness of filter emploicd Further 
diiergoucc from the photographic formula is noted in that the intensity 
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\iriC8 inversclv \Mth the distance iiistead of with the etiuarc of the 
dist-ince 

Also the tune factor in filtered radiation differs from that of un 
filtered in its action on the shin and pastille, for while in the latter 
donbhng the time doubles the amount, m filtered radiation the increase 
in the pastillo reading, depend* on the spark j,ap or voltage in connection 
with the filter employed \\hcn n C inch spark gap is used and the time 
required for 1 filtered unit is doubled, the reading is 1^4 filtered units 
instead of 2 IlepOTting this prooes* advances the reading t/i filtered 
unit When a 7 inch gap is employed, doubling the time produces IV 
filtered units, and the rcidiOg then advances at the rate of filtered nmt 
for each exposure Using an 8, ^ or 10 inch gip adrances the readiOg 
at the rate of y_ for each exposure until 2 filtered units have hecn reach'd, 
and then advances at the rate of y^ filteretl unit 

The onlv exception to this rule i* where 5, 0, or 7 roillimeters of 
alumimira aro used when doubling the time advances the nading to 
and tlicn at the rate of for each exposure up to 3 filtered units 

The following fornml® have boon established for the different thick 
nesses of aluminum filter employed Tlic thickness of these filters ranges 
from Vi to 7 millimeters 


FonMiiLV lOK Aliuiscm J'ilteh 
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To illustrate the differeaeo m iT.admg when the time ueeessarj to 
produce one faltered unit is increased, the following table from Witherbee 
and Remer s original article is copied — in each instance the filter being 
3 millimeters aluminum 


DlFFEBtNCKS r« READtNO StU>W'« 


Sp k G p 

MUun.p 

D t 

Tin 

r Itered U it 

c 


10 

3 mill 51 sec 


6 


10 

7 min 43 sec 

IVi 

6 

0 

10 

11 nun 33 sec 

11 

6 

5 

10 

15 min ‘’4 sec. 

134 

G 

- 

10 

19 min 15 six 


7 

5 

10 

3 mm li>«ec 


7 

5 

10 

6 min vGcec 

IVz 

7 

, 

10 

9 miB 54 sec 

I84 

7 

5 

10 

13 mm 12 sec 


7 

6 

10 

iGram Oiec 

iV* 

7 


10 

lOmiD 46 see 

sy 

7 


10 

23miB 6 sec 

234 

7 


10 

2<'miD 28 tec 


8 

5 

10 

2 mm ./Siec 

1 

8 


10 

5 min 4G sec 

3V 

8 

0 

10 

8miQ 9 sec 

2 

8 

5 

10 

11 mm 33 sec 

sv* 

8 

S 

10 

14rom ®5tce 


8 

5 

10 

1< mm 18 sec 


8 

« 

10 

20 mm 11 sec 


9 

5 

10 

2 mm S4 sec 

1 

9 


10 

5 min 8 sec 

n 

9 


10 

7 mm i” sei. 


9 


10 

10 mm 1C sec 

2^4 

9 


10 

13 mm tfOscc 


9 


10 

15 mm “I sec 

23 * 

9 


10 

17 mm 58 see 

i 

:o 


10 

2 mm 19 sec 

1 

10 


10 

4 min »8sec 

IVc 

10 


10 

6 mm 5 sec 

2 

10 


10 

9 mm 16 sec 



Tho mathematical computation for filtered radiation differs some- 
what from that of unfiltertd in that it is always nectssara first to fand 
the time required for 1 filtered nmt, and this must he multiplied b\ the 
number of times this cypo«ure must h* repeated to obtain the desired 
amount 
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To illustrate the difftrcuu, in reading nhen the tune necessarv to 
produce one faltered unit is increabcd, the folloiving table from ^\ltllerbee 
and Itemtr s original article la copied — in each instance the filter b< ing 
J millinitters aluminum 


Differences in IsuatiC Suonx 


Sp k G p 

sni TTp 

D 1 

Tm 

Fill d Dolt 

C 

S 

10 

3 nun ^1 sec 


0 

5 

10 

7 mill 4^ sec 

iVd 

6 

O 

10 

11 mm 33 sec 


6 

5 

10 

15 min 24 sec. 

134 

6 

5 

10 

19 min 15 sec 


: 

S 

10 

3 mm IS sec 


7 

5 

10 

6 mm SC sec 

IV 

7 

, 

10 

9 mm 4 ec 


7 


10 

Uma 12 sec 


7 


10 

IGmin ^Osec 

sVi 

7 

S 

10 

I9inm 44sec 

2V 

7 

5 

10 

^ mm Csec 

334 

7 

5 

10 

26miD 28 sec 


8 

S 

10 

2 nun v3tec 

1 

8 


10 

V min ir »ec 

IVa 

8 

5 

10 

8 min Osec 


8 

5 

10 

11mm S'* sec 

2Vd 

8 


10 

14 nun OS sec 

21 

6 

5 

10 

1< mm 18 sec 

2*3 

8 

5 

10 

oOmin 11 sec 


9 


10 

2 mm 34 sec 


9 


10 

5 min 8 sec 

IV 

9 


10 

7 mm 42 sec 

2 

9 


10 

10 ram 16 sec 


9 


10 

13 nun 50 sec 

2V 

9 


10 

IS mm 24 sec 

2% 

9 


10 

17 mm 5S sec 

3 

10 


10 

2 ram 19 sec 

1 

10 


10 

4 mm 38 sec 

ly 

10 


10 

6 mm S< sec 

2 

10 


10 

9 mm 16 sec 

21/4 


The mathematical computation for filtered radiation differs some- 
what from that of unflltered in that it la alnajs necessary farst to find 
tlie time reipured for 1 filtered unit and this must be multiplied bv the 
number of tunes this e’sposure mutt be repeated to obtain the desired 
amount 
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CO I 

Examples 

^Miat -would be tbe time icquired to t,i\e au exposure of 2 filtered 
units using tbe following factors 7 loeb spark gap, 4 milhampcres, V 
inch distance, 1 millimeter aluminum filter 

7X4 _ 28 
13 12 

l7l 

The standard formula for 1 millimeter of aluminum is — . 

20 

Ot, 

First find the time required b\ dividing the standard fonnula by — 
171 23 171 12 

-:jq ^ ^ imiiutes and 40 seconds, time re 

qiiirid for one filtered unit 

Referring to the ahoi-e table we find tint 4 times this amount is neces 
sarj to produce 2 filtued units, therefore 14 minutes and 40 seconds » 
the required espoaure 

TJnflltered Treatment — In derraatolog\ the Xra\ his long htea i 
routine measure, and it aras in this branch of rntdicine that it Lad its 
first principal application In some jiistancos it is euratne where other 
methods haio filled In others, it is a uliiaWo adjunct to medication 

The advantage of cleanliness, convenience, and absence of pun, and 
the elimination of the use of irritating and offensive ointments, u’ualh 
commend it to the patient ‘ Often there arc economic reasons whicli 
make its use more pncticjl cspeciallv for the wage-tamer” 

The method used m dermatological vrork is that of uiifiltered ridia 
tioii A spark gap of C to 7 inches, a current of 2 to o milliamperes, with 
a target skin distance of 8 inches, usnallv gives the best results The 
time and number of exposures mu^t of nece«sitv vary with the nafiirc 
of the condition under treatment — from one-tenth of an erythema ex 
posure, when the pathological condition is of on acute or subacute inflam 
matory nature to two or more ervthcmi exposures, when it is of the 
granulomatous or neoplastic type 

The methods employed in the treatment are tne intensive, the ®enii 
intensive, and the fractional 

Infeti<!ne Treatment — Single exposures of from 1 to 2t{. '‘kiii uuits 
repeated at four to six week intervals 

(Semi int^'Jisn e Treatment — ^Exposures of from to 3^ skin urn 
repeated every two or three weeks 

Fractional Treatment —Vs to % of i skin unit repeated seraiwe^hh 
if the % S U IS employed, and weebv if the % S U is used 

Rot onlv 18 there a pathologicii indication for the intcnsitv of ex 
posure, but there is also a technic 1 condition, that is, the character of t 0 
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skin, the age of tlio patient, etc klso, tho entire bodj «hould not be 
expo ed at ono time, owing to too gn it a sastemu reaction, acidosis and 
too groat a reduction of tbe hmphocjtes to injure a normal rccoierj 
before tbe tune of subsequent exposure 

In generalized conditions such ns psoriasis, gtntralized eczema and 
niacosis fungoidca exposures are pieterablj given three times a week 
allowing a dav to elapse between each exposure Tbe entire bodv is 
divided into three areas and thts< again subdivided For the first ex 
posuro the hcid and arms are ndiattd second the tnink and buttocks 
and third the legs and thighs 

The head is divided into live areas as in the Adamson Kienbock 
method for tinea of the scalp the irms forcimis and hands into six 
ams eadi three flexor and three cxttnsor the trunk, into eight areas 
four ventral and four dor ol the buttocks one tor each buttock, the legs 
and thighs into six areas time anterior ind three posterior 

The exposure given is Vs skm mut to each area of the scalp once s 
week until four exposures bavc been given Trcitment is Uien dis- 
continued for tour weeks and it nccissarj a second senes is given and 
after a rest period of four weeks mav bo repeated if the condition 
requires 

To ea<h of the areas of tbo bodv V4 skm unit is given each week 
until the lesions have disappeared the treatment usnnllv bring concluded 
in from four to eight week depending on the seventv of the case If it 
IS impossible to follow the above method which is the ideal one the bodv 
IS divided into two general area and exposures made twice a week 
emploving skin unit for each area of the bodv instead of 14 

WiiEv Unfiltbred Radiatiox IIav Be Used 

Rosacea PerSe — Ihi do*^ nut rrspjiid to ridiition ilthougli the aciic 
which IS usually an accompaniment of this condition will be benefited 
Lichen Planus — Favorallc re nits are. practicillv alwajs obfiuncd in 
the treatment of lichen planus bv in-adiation but on the character of the 
lesions will depend the technic to be cmplovcd The influence of the raj 
on the severe pruritus which aieimpinits this cmdition is marked tre 
quentlv after the first treatment 

IVhen the dibcase is generalized the technic giien for (,enpralizpd 
disea«e^ should hi followed In tbe arntc or chronic tvpc ^ skin unit 
at wcelly intervals should be administered Uuuallv involution begins 
after one or two exposurts and i care is effected after from C to 10 
irradiations In tho livportrophic tvpr of the di^taae the 14 ‘ikin unit 
18 not sufficient to bring about tbe desired result, so that a siibtrj thema 
exposure of 1 «kin unit is best emploved to be repeated everj four weeks 
Small circumscribed patches of ordinarv lichen planus respond to frac 
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tional doses of V4, sim wnit administered wrekh, t\ic indiudual lesions 
being Isolated, and the surrounding normal skin protected with lead rehl-er 
or lead foil 

In the vemicons tJ'pcj owing to tho marked hyperkeratosis iBtcnsire 
troatTOtnt should Le giitii to 1 */, skin units should be administered 
ind repeated m four to file iweks, if necessary Care must be taken to 
protect fulii the surrounding normal skin with lead foil ^\hi!e usuallj 
unfiltered rai is tffeotun! in the icmtcou* tipc, imolution may frequently 
be hastened by using a filler of 1 millimeter aluminum, an exposure of 
2 filtered units being given 

Psoriasis — It is donUfiil if there tsam method of treatment that can 
compare m faionble results with X ray in the treatment of psonasu 
Ihe cleanliness of the method as compared with the use of eintmcn , 
cspecialh chnsarobin, appeals to the patient, and also from nii economic 
standpoint it is of value, hut it must be home in mind that the disc^ 
IS incurable and that rcctirroncos arc hound to appear eooner ® ’ 
the tune varv ing from a few weeks to a year In one case in the ao 
practice there was no rocuntnee for two aears , . . „>a. 

Occasionally there arc cases which will not rcsiwcd to radiatio 
lesions appeanng m aieas winch have 'hown improierocnt, an are u i 
treatment In a case where the disease is to be influenced ^ | 
It will disappear under (> to 8 treatmtiits of fractional 
54 skin umt given wecili, an irnproiemcnt being noted a e 
three exposures If the disease shows no improvement after B 
radiations it is well to discontinue the X rat treatment 

W hen the disease i& general, the method suggested for gen 
diseases should bo follow cd Should the scalp be ma oh ed, no rwre 
a total of yi skin unit, dnidcd into weekly exposures of k , 

each, should be giaen One course should be sutScient cu , 
not there should be an nitermission of four weeks, after w u , 

ment maa be repeated The fiac points used in tinea tonsurans are 
m treating the scalp althougU accurate measurements arc not inaoe 

If the I«}OQS are of long standing and there is flkmiHUffi 

results maa often be obtained by the use of 1 nnllimeter 0 

filter, V* filtered unit being administered ciery one or two wee 

Recurrences ~’RhiI& it is permissible to treat rav, 

manner aboae outlined ludgment must be exercised in t e u« 
and It must be borne m mmd that too prolong^ “"'tSics which 

tiona! doses, may cause atrophy of the and underhuo » 

« ill lie folloii Ml bi tcUiigiectisi i „ tliis »» 

Psonasis of Face —11k name trebma «h<inld ta M'”"™ “ \ |,,jj 

Jition os in acne of the face Psonaais of j, ,s^ofKo 

to the same technic os pKniosts of other parts of Uio Mr 
neeessart to cepose both the domi and palraae surfaces 
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are affected, it is best to irradiate eatl hand separately and, m e'^osing 
the palmar surface, to measure from the highest point that is the thenar 
erainence Each foot «hould also bo eTposed separitelj 

Pbon(i»is of — This condition is more resistant to irradiation, 
and frei^uently ten or twehe treatnnnte are necessiry to produce satis 
factory re ults The skin about the nails should be protected, as in 
paronychia or similar nail conditions 

Eczema, — Probibh m no dermitDlo,»ical condition has \ rav a uider 
therapeutic ran^e or greater aalue than in eczema both in the acute ind 
chronic tvpes earh as 11)00 it was as<d with bcnthcial results but 
With the more definite knowledge of the conditions which are now classed 
under the general heading of eczemi its use and application have bcome 
more general and efficacious 

In the earlier history of the X rav for this condition it was thought 
that permanent clinical cures tonld he effected, but this has been found 
to lie erroneous There are apt to be return nces the time of recurrence 
varying with the different causes and t\pcs ot the disease 

The respon e of eczema to the nv is usuallv verv prompt, frequently 
being manifest after the first or second evposure Among the early symp- 
toms to be relieved is the lutensi pruritus 

The intensity of tho exposure of Roentgen rw in the therapy of 
eczema depends upon the pnuciph that the more acute the inflammatorv 
process the less the intcnsitv of exposure required and, conversely, tho 
tnoro chronic the process that is the types associated with thickening 
namely acanthosis and tonncctivo tissue hypertrophy or hyperplasia, tho 
greater the intensity requiri-d to taucc absorption 

Technic — ^Wbi n the condition is generalized the body should he div ided 
into areas and treated as previously described Mhen the lesions nre 
isolated each lesion should be treated individually the surrounding healtlu 
vkin being protected by lead For mild acute or subacute types, exposures 
of from 1 ^ to Yi unfiltercd skin unit slionld be nnde every thr e to seven 
days For the more chronic types exposures of fiom y_ to ^4 of an 
unhltertd skin unit should bt administered every two or three weeks 

Frequently in the use of the unfiltercd rav, especially in the indurated 
types ab orption will be slow The prolonged use of the X ray which 
ina\ b< necessary, may produce atrophy and subsequent telmgiectaan 
In such ca«e8 the use of filtered exposures is indicated the amount of 
thickf-niDg and the penetration of the rav desired determining the thick 
ness of the filter to be employed that is, from 1 to 3 millimeters of 
aluminum The exposure should he V- b) 1 filtered unit administered 
every seven to fourteen days In thu mild acute and subacute types, from 
BIX to ten exposures will usually produce a clinical cure , la the more 
chrome types especially where there is much thickenin,,, a longer time 
usually Will bo lequired 
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The intensity of the exposures and the intervals between the exposures 
whether filtered or iinfilteretl, will depend upon the clinicd «tatus of each 
mdividml ca'^e 

The omploMnciit of X rnx in ecztma does not bj an\ means prohibit 
the use of dni^s which may be of \jluc in connection with the raj, such 
as znic, Ixiric acid, calamine, bismuth mild preparations of ammouuted 
mcrcurj etc (see complete list of permissible and contra indicated drugs) 
in the form of powder, lotions, pistes or creams, as indicated 

Lupus Vulgaris — Althon,,h ojnmons differ rc^irding the results ob- 
tained 111 the trcitincnt of lupus vulgaris bv irradiation, m properlv 
selected cases its xaliie cannot be oicrcstimated In the atrophiL t^pe 
oi the disease the ra\ has little or no effect Xot onlv will satisfactorr 
rcMilts not be obtained, but the prolonged treatment that is necc'^an 
will icsult in injury to the skm iiid iindtrljing tissues It is in the 
hjpcrtrophic and ulcoratiae t\pe that X ray is applicable, and in the*c 
types the results yvill proae not only beneficial, but highly gratifying 

Techmc — Tho inteusiic or suberythema method should be employed 
rather than the fr ictional, and, as the disease occurs at all a^es and af 
tecta yanous parts of tho body, on tho age of the patient and location of the 
lesions must depend the intensity of the exposure From y_ skin unit 
in children to trom 1 to 1*^4 skin units in the ease of adults should 
be administered and repeated at intcryals of fiom four to fiye yrcoks 
It is yvise to begin yyith exposures of lesser intensity (V to 1 skin unit) 
and, if not folloyved by nnproyemeiit, to increase the amount of radiation 
“kn erythema should be ayoided if possible, particularly when the lesion 
18 situated on the face Iloyvevcr, if the condition does not respond to 
suberythema exposures, the disease avarrants producing an erythema, even 
though a subsequent atrophy and t£lau_,i<cti3ia ma\ result In irndiat 
in^, it 18 important to expose beyond tbe border of the lesion so that 
from ^4 to inch of normal skiu is included iii the field irradiated 
The surroundiHo norinil skin should be protected by leid There may 
lx rccurrentts and the^e should be treated lu the same manner as the 
original condition 

Lupus Erythematosus — Irradiation in this disea t is unsatisfactory 
and IS not advised While m tbe early inflammatory stage, bcneficia 
lesults may be obt lined, later there is an “end result' of a chronic m 
flimmitory proot ss, w ith atrophy and telangiectasia If treatment is under 
taken, the fractional method of ^ skin unit at weekly intervals «hould 
bo employed and if affer four or five treatments there is no improvemcnh 
a change of technic is advised, adnumstcring from 1 to 1^.4 skin units 
every four to five weeks 

Mycosis Fungoides — ^Although mycosis fimgoides is inturab e 
marked relief can be afforded, a temporary clinical cure effected, and the 
life of tbe patient prolonged by X ray There will always be recurrences 
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and fho disease will uitiinateh prove fit'll One of the marked sa mptoras 
the almost intolerable pnirifin cm bt toitrolltd and is amniiff the first 
sjmptoms affected IIjcoms timgoidii presents its own indicttion. for 
the freqiiencv and mteiisitv of the evpisurcs When the di eiso is gen 
eralized, particular caution must be exercised in th treatment as the 
disease seems to be extremch scnsitiie to Xra\ and the patient pai^ 
ticularlv susceptible to aistcmic reaction 

Technic — In undertakintr the treitment it is well to bCj,in nith cv 
pi ures of small intcnsita and it will tilcrated to increase the amount 
after tno or thne exposures haii hern Hdministeri.d In the pietnngoid, 
non infiltrated stage espiciilh it th« Louditiou is widespread it is best 
to be^in with expo uns of skm unit rtpeated at werkh intervals 
Vfter three or four a\<iks this niia be increased to skm unit weekly 
Too prolonged radiation should not bt ^ivcii as an iinmuiiitt mav be ea 
tablished In such a case an inUital ol lest should bt allowed aftei winch 
treatment iaa\ be rtsumtd with Icnohtiil tffcct If the disease is not 
generalized but eonsists of oiila isol ittd non inhltrated platjues, the 
plaques should be irradiated mdividualh the surrounding healtli\ skm 
being protected, and the same iiiteusita ot exposure being emploxed as 
when the disease is generalized 

MacKce advises a differential blood count ctiri two weeks and if there 
IS an increase in the hmphocates or if there is am <\idence ot toxemia, 
that irradiation be temporirilv discontinued 

In the fungoid stage ot the disease fractional treatment will not «uf 
fice, and suberathema exposures ot 1 akin unit eterv four weeks ahould 
be admimsttrod If, after the first irradiation there is not m irked im 
proicmcnt the intensity max ht inerea c<l to to skm units re 
peafed xrhen the erathcmi has subsided Although generally responding 
to nnfiltered radiation, occasioualh better results can bo obtained bv 
the u e of a filter espt cialU if the tumor has attained a eonsiderable size 
Using a filter of 3 millimeters of aluminum in exposure of from ly 
to 2 filtered units should be administered and repeated m tour weeks, if 
ncccssarj 

In 8c\ere cases and m the late stages af the disease when the condi 
tion ma\ be regarded as sxstcmic Jadassohn adiises the following technic 
The >od\ is divided into six areas and nsiUg, an S ineli spark gap, 5 
mdliamperes and a filter of 3 millimeters of aJumiiiiim J filtered unit 
is admini'stered each dav for six davs one area being irradiated at each 
exposure A rest period of tour davs i» then allowed following which a 
second series of irradiations is given again followed hv a rest period 
of four davs and a sub vquent third btnes of treatments J idassohn 
tlaima for this method that not onlv ii there no deletenoua svstemic 
reaction, but on the contrarv there is an appreciable improvement m 
the disease itself and iii the fceneral heilth of the patient 
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The nitenait> of the exjiosurcs and the jnten iJs helTrcen tlje etposurcj, 
whether hitorccl or unfiUered, will depend wpoti the clinical stitus of each 
iiiduulual ci«e 

The eiHplojmeiit of X jr-ix in eczwna docs not hv au> Jnenns prohibit 
the ii«c of (InijjS which mil he of iilue «i eoJinextioi: with the rai, such 
IS zuic, boric acid cahmme, bisniuth, mild preparations of nmmoniatcd 
imrciir\ etc (sec complete h'st of permissible and contra indicated drugs) 
111 the foiin of powder lotions, pastes or ertims, as indicated 

Lupus Vulgaris — ojnatoits differ rOf.irding fho results ob- 
t lined m the tre itinent of Inpna mlgnris b\ irradiation, in properh 
‘‘ikctcd cases its \i!tie cannot bi o\cKs{imnUd In the atrophic t\pe 
of the di«Ci*vt tlio ra> has little or no effect Xot onlv will satisfaetor’i 
nsidts not be ohtuwed, hut the pwdongid treatment that is iiecessjn 
will ixsuU 111 iiijurv to the skm and underlying tissues It is in the 
hsptrtrophie and ulceratue t>pc that A. m\ is applicable, and m these 
t%pts the results will prove not onlv beneficial but highh gratifvuig 

TeeAwie— Tho lateiisivc or sHlcnflnina melliod ehoiiJd be employed 
rather than the fractional, and, as the disease occurs at all a„c8 and of 
fiets various parts of the bodt, on the age of tlie patient and location of the 
lisions must depend the intcnsitv of the exposure From VI 
)» rbddnu to irom 2 to 2 shin units in the case of adults should 
be adminiatcnd and repeated at intervals of from four to five wciks 
It IS wist to bo^in with exposures of lesser iiitensitv (i/, to 1 shin unit) 
and if not followed bt iruprovciotnt to increase the amount of radiation 
\u ervthtina should be avoided, if possible parficulariv when the lesiaa 
IS 9ituat<d on the face Howerer, if the condition does not respond to 
subcTvthcma exposures the disease wanants producing on ejvtheina, even 
thoiip.}) a snbseipKiit atroph\ and tel HutKx.faxt i mav remit In irridiat 
iiij, it IS important to exptwe lieyond the border of the lesion, so that 
from Vi y~ nomial shin is included in the field irradiated 

Ihe surrounding iiormil skin shoidd be protected hv lead There mav 
be rtcnrreiicts and these should be treated m the same manner as the 
origin il condition 

Lupus Eiythematosus — Iiradiatiou ui this diseaw is niisatisfactorv 
and IS not advised 'Ulule m the early inflamnialon stage, beneficial 
lesults mav be obtained later there is an ‘end result ' of a chrome in 
ftimmatorv pmee 9 with atrophv and telansieetnsia If treatment is under 
taken the fractional method of skm umt at vrceklv mtemis should 
be emploved and if after four or five treatments there is no improvement, 
a ch'Uigc of technic is advised, admiUisteriUj, from 1 to 1V4 skin ainits 
every four to five weeks 

Mycosis Fungotdes — Although mvcosia fnngoidca is incurable 
marked relief can be afforded a temporarv elinical cure effected and the 
life of the patient prolonged bv X ray There will alwavs be recurrences 
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and the disease will xiltimatelv pro%e fatal One of the marked saanptom , 
the almost intolerable pruritus oin be coi trolled and is amon^ the hrst 
symptoms affected JUcosis fuiioOides presents its own indication for 
the frequency and mteiisitt of the exposures When the disease is gen 
enlized particiilir caution must be exercised in the treatment as the 
disease seems to bo extremeh sensitive to X ray, and the patient par- 
ticular]\ su'^eptible to saatemic reiction 

Technc — In undertaking the treatment it is well to begin with ex 
posures of small intensity and it well tnlciUed to iiicrtise tht amount 
after two or three cxpoaui-es La\e been administered In the picfuiigotd 
non infiltrated stage, esptcnIU it the condition is widespreid it is best 
to begin with exposures of skin unit, icpeated at wcekh intervals 
After three or four we'ks this mt\ be increased to ’4 weekh 

Too prolonged radiation should not be given ns an immnnitv ma\ be es 
tablished In such a case an interval ot rest should be allowed after which 
treitment mav be resumed with bcnefitul effcvt If the disease is not 
generalized but consists of onh isjI tied nm infiltrated plaques, the 
plaques should bo irradiated individuallv the surrounding lieilthv skin 
being protected, and the aimo intensitv of exposure being emplovtd ns 
when the disease is generalized 

jliBcKee adv ises a differential blood count e\« rv tw j weeks and if there 
18 an increase in the hmphocvtes or if there is anv tndence of toxemia 
that irradiation be temp iranlv discontinued 

In the fungoid stage of the disease fractional treatment will not suf 
fioe and «ubervthema exposiiies ol 1 skin unit ev<r\ four weeks should 
be administered If after the first irradiation there is not marked im 
provement, the intensity mav be inireascd to 1^4 to 1 4 «kiu units rc 
peated when the orjthema has sulisidtd Although generalK rfspondin^ 
to unfiltcred radiation, occasionallv better results can be obtained b% 
the use of a filter eapcciallv if the tumor has attained a considerable size 
Usin^, a filter of 3 millimeters of aluminum an exposure of from IVl, 
to 2 filtered units should be administered and repeated in lour week'i it 
necessary 

In severe cases, and in the late stages of the di ease, when the condi 
tion mav be regarded as sv stcmic Jadas<solm adv ises the follow mg technic 
The bfdv IS divided into six an as and usin,, an inch spark gap, 5 
milhamperes, and a filter oi 3 millimeters ot dummum J filtered unit 
18 administered each daj for ix davs one area bein^ irradiated at each 
exposure A rest period of four da>3 is then allowed following winch a 
second scries of irradiations is given Uoain followed bv a rest period 
of four davs and a subsequent third senes of treatments Jadas«ohn 
claims for this method that not onlv is there no deleterious systemic 
reaction but on the contrarv there is an appreciable improvement in 
the disease it‘'elf and in the general health of the patient 
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Tinea Tonsurans and Favus — oflur niotliod is ns prompt ntid 
efhcicioiis m the trcitiucnt of tins common aiid (li«ij^eiLlo condition ns 
IS radiation In crondcd cities, ^»licre a larpt munlx'r of clnldreii nro 
affected, tlio di«cii«c becomes not onl> a imis'inie, but nl o an ceonomte 
problem Unless a complete dcpilation is accomplisbctl, n cure without 
recurrenco camiot be expected In mam iiistnncLs, but one or two isolated 
patches maj bo found, but e\cn iii thcs« it is imperatue to depilate tlic 
entire ■sciJp, for if onlj the single pitches aro trcited, the falling hair 
will affect bciltlij areas, and nltnnitclv a complete dcpilatiou will I® 
iiocc^sirN 

employing the \dninson Ivienbock nietliod of meisimment of 
the* scalp and using the Ceioliilgi. tube and interrupterless triusfornicr, 
an ciitin «ealp ein be dopihted m fropi thixe^iiarters to one hour 

Ttnea, — A marker for the meisurement of the scilp lins been devised 
bv Dr George. Andrews, wliieh permits of neenrnte incasuumcnt with a 
marked saving of time \\ hilc m the liaiids of a competent operator tins 
method of treatment is simple, and the nsiilts aceomjihdie J arc grntifj imr, 
ft word of wmiing should 1)0 solindeil, for iinle«s tJuro is absoliito ne- 
curacj in even detail, tlicro is great danger of permanent alopecia, if not 
more serious results 

Before irradiation it is most important to aseertam whether or not 
tho piticnt has had an) previous application of tlic ra) to the scilp, or 
has been using an) irritating dnigs, such ns silie^lic acid, lodm, luoreiir), 
etc. If any such drug has been us<.d, it is best to delav treatment for at 
least two weeks after tho last application, ns fnihirt to do this mnj re- 
sult in a radiodormatitis, or pcnmiieiit alopecia It must also be re- 
membered that no imtatmg application should bo used for two weeks 
following the treatment. 

It 18 inadvisiblo to attempt to ndimni!»tcr treatment to a child under 
four or five veara of age, owing to the difiicultv of keeping it qnict Ihere 
are, of course, oxcoptioiis, ns often joiuigcr chililroii can bo irndiated 
successful!) 

Tho hair should bo clipped clo'^c This not onl) pennits of easier 
marking, but allows the full amount of ra) administered to n ich the scalp 
(Tho hair, if Uuck, filters out ft defiuito amount of rn) ) Also, all soiba 
and emsts should bo softened and removed with vnsdiii or a non imtat 
mg soap and water 

Technic Marhing — Jlcisuro from tho anterior to tin posterior hair 
line, subtract 10, divide tho remiinder b) 2 Tlio quotient will giio the 
number of inches inside tho anterior and posterior hair lines, that is, 
tho frontal and occipital points, and the nieisiiremeiit between the e two 
points should l>o 10 inches A point midway between these in tho median 
line will mirk tho crown point Meisurc downwiml from the crown point 
5 niches on each side for the pinctal point ^hero then should he exact))’ 
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5 irclies Lttwetii all points The tiicumfereucc of the head should raeuii, 
lire 20 inches 

For example, suppose the distance trom hair line to hair line is 14 
inches Subtract 10, which leases 4 Divide this bv 2, which gives 2 
inches the distance from the antenor and posterior hair lints The 
frontal point will he 2 mehes postenor to the antenor hair line and the 
occipital point 2 inches interior to the postenoi hair lint The distance 
betucen these two will he 10 inrhcs Ihe mirker above referred to obvi 
ites the necfsaitj of making these mtasunments 

In omo cases the distamo from hair lino to hair line will be found 
to be exactly 10 inchi In such m event the anterior and posftrior hair 
hut s will coincide w itli the frontsl and occipital points 

Again it oecasionsllj happens thnt the circumference of the head will 
meisure 10 or 21 inches In such cases ^4 should bo added or sub- 
traeted from the 5 inches between points 

Tines are drawn joining each point, which will divide the scilp into 
four triangles This will bo found of grcit advantage m dptenoiuiiig the 
on^le for each point of expo ure, whnh must be at right angles to every 
other point 

Exposure — ^Having determined the exut points tho procedure is as 
follows with the child Ivmg on ibc back, the hcid is turned to one side 
so that tho lino of the chin is on a level with the shoulder The face bo 
low the hair line is covered with lead foil \n epilating exposure is 
pven to the parietal point The head is then furoed to the other side and 
the opposite pirietal point is exposed Lying with the face upward and 
hielded with lead foil the frontal point is next exposed Then with 
the child Ijing on the abdomen and resting on the chin the crown point 
IS exposed Tho head is then tilted forward so that it rests on the fore 
head and the occipital point is irradiated Lead foil is placed over 
the back below the hair line 

Although V arioiis distances and other factors are used the following 
used at the \aiiderbilt Clmic will be found convenient spark gap b 
inches 1 miilnmperes, bt/4 meb distance and 1’' minutes time This 
will give 1 skin unit, an exposure sufficient for epilation 

^t approximately the end of the third week the hair will begin to 
fall and the scalp wall be depilated at the end of the month The hair 
Will begin to grow again n from one to two months In from four to five 
months it will have entirely returned If there is not a new growth of 
h ur at the end of «ix mouths there will be pennanent alopecia 

After a scalp has reccivwl treatment it is well to wash the head three 
or four tunes a week witli soap and water, and, when the hair has fallen, 
to use a mild parasitic ointment A linen cap should be worn during 
the time dpfluvium occurs 

All fallen hair should be burned to prevent infection of others 
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Kcuiritncc is umisnal, but if there sliould be n reinfection, a second 
depilation should not be done for at least five or six months 

1 aiuk — This condition is more resistant, and it is froquenth neces- 
sary to depilate a second, or even a tliird, time before a complete cure 
IS effected The same technic is employed as in tinea tonsurans 

Blastomycosis and Actinomycosis — rirndntion prohaldy is snpenor 
to any other form of treatment for both these rather uncommon condi 
tions Where the lesions are situated on the <ikin, unfiltcred radiation will 
give sufficient penetration to eradicate the condition, Imt if the deeper tis 
sues are involved, hotter results will doubtless he obtained if a filter of 
aluminum of from 1 to 3 inillimctcrs is usevl, depending upon the depth 
of the lesion beneath the surface 

In superficial lesions from one to three intnnsivo exposures of iy_ to 
2 skin units arc given at intervals of from four to six weeks Not in 
frequently i single trcitracnt is sufiiciciit to causo disappearance of the 
disease, but even in such a ease, a second exposure is advisible ns a pro 
phylactio measure 

In the treatment of lesions situated in the deeper structures 2 to 2^4 
filtered units should bo administered 

Pruritus — The antipruritic action of the \ lav is often remarkable 
m dermatological conditions This is especially true in the pruritus of 
oeztim psoriasis, and litbcii plimis, the severe itching often bciiio 
relieved before any manifestation of involution of the disease This 
miY lit nr probablv is due to the effect on the terminal nerve 
filaments 

Pruritus Am et Vulvse — bitisfattory and even brilliant results arc 
obtained by irradiation, and in practicallv every case at least temporarv 
relief can be obtained This relief will last from a few months to a vear 
or more, and in a proportion of the cases will be permanent after one 
course of radiation Treatment should not be instituted until all pos 
siblo causes have been investigated and eliminated ^Vhcn the anus is the 
(inlv site of pnintiia, the patient »liould lit on the abdomen Imldiiijr tlic 
Inittoeka apirt with the hands If, for any reason this is nnpoasible, ad 
hcsivo strips mav be used When both the mus and vulva or scrotum 
are involved, the patient lies on the baeJ^ the knees and thighs flexed 
In women, tho region is divided into two areas, and two exposures arc 
made, first centering the tube at tho interior part of the vulva, and then 
centering it at tho anus Tho thighs and portions not being exposed shoulif 
bo protected with lead foil 

If the scrotum is involved it will bo nccessarv to rav the interior 
ind posterior surfaces sepinUly To expose the anterior surface, the 
scrotum IS allow ed to rest on a sandbig placed between the thighs, the 
penis being held on the abdomen lead foil is used to protect all siir 
rounding skin not being irradiated In irradiating the scrotum, care 
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must boi exercised to avoid if posaiLle, producing a teniporir\ 
stenliti 

Ihero are two methods of treatment fnctioml and intensive If the 
latter is employed, 1 skin unit should he given everj four weeks It is 
neither ncce«sary nor advisable to produce an crvthemn This method is 
not advised, and better results ar usnallv obtained bv the fractional 
method of treatment One-qnarter skin unit is given weekiv until a total 
of 3 skin units has been given if a satisfactorv result has not been ob- 
tained before Tbe author lias obtained the best results bv the follow ing 
method 

The first wetk an exposure ot skin unit is given the second week 
J kin unit and for the third, and subsequent exposures ^4 skin unit, 
given weekiv until a total of J dwin uiuts has been administered If at 
the end of six treatments no iinpruvmeiit has taken place it is best to 
discontinue the treatment bv X rav 

Recurrences should be treated m the same manner as the original 
condition 

Keloid — The results obtanud in tiu tn «tmeiit jf keloid bv \ rav 
are in most instances very gratifving The earlier the treatment can bo 
instituted after the development of the keloid the more sUisfactorv will be 
the result and the less tr<atment required 

In organized and tluckencd !>cir8 the treatment is necessarily of long 
duration sometimes a vear beiii^ lequired it a good cosmetic result is to 
lo obtained In irradutuv this condition it is important that an erythema 
should never be produced 

Tec?inic — Tlu nomnl skin must le protected to the vcr\ tnlgo of 
the keloid On beginning tli© treatment it is advantageous to cut from 
lead foil a pattern outlining the lesion This is kept for the individual 
ca e and affords a means of accurate measurement of the improvement 

Where tho condition is recent unfiltered r i> is u ed and a subeiy thema 
exposure of 1 skin unit is administered everv four nr five weeks TOicn 
the condition iv of long standing or is hbrous in character a falter of 
from 1 to 3 millimeters of aluminum mv> be used to advantage and an 
exposure of from 11^4 to iy_ filtered units administered every four to 
five weeks 

In the negro it is particnlariv important that no more thin a sub- 
erythema exposure be given, as repeateil ervthemas are likelv to result 
in depigmeiitation 

Dermatitis Papillaris Capiliittii or Acne Keloid —In the either or 
papiihr stage imfiltervd nv mav bo emploved and the disei e aborted, 
suberytlicmi exposures of 1 skin unit being given every four weeks 

In the later stages where the keloidal condition Ins developed better 
results wall be obtained bv employing a filter, the technic lieing the same 
as for keloid 
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Recurrence is imusiiaJ, but if there should be a reinfection, a second 
dcpilatiou should not be done for at least fi\c or st'c months 

Pattis — This condition is more rtsistmt, and it is frequenth necos- 
«nr^ to depilate a <5ccond, or c\cn a third, time before a complete cure 
js effected The same technic is emplojod as iii tinea tonsnnns 

Blastomycosis and Actinomycosis— —liradntion probabK is superior 
to an\ other fonn of treatment for both the«c rither uncommon cocdi 
fions 'WTiere the lesions are situated ou the skin, unfiltcrccl radiation uill 
pive sufficient penetration to eradicate the condition, hut if the deeper tis 
sues are imohed, Letter results uill doiibtk s be ohtinied if a filter of 
aluminum of from 1 to 3 millimeters is used, depending upon the depth 
of the lesion beneath the surface 

In superficial lesions from one to three lutensne etposiircs of m to 
2 ekm units arc gnen at inlenals of fiom four to six uccks Not lu 
frequently a single treatment is suffiticnt to cmsc dl^^pJ)^>^r‘lncc of the 
di ease, hut e^en m such a case, a second exposure is -idiuable as a pro 
ph} lactic measure 

In the treatment of lesions situated m the deeper structures, 3 to SV4 
filtered units should bo administered 

Pruritus — The antipruritic action of the i. lav is often remarkable 
in dermatological conditions This is especially tnio m tbo pruritus of 
rczcmi psoriasis, and lichen planus, the scicrt. itching often being 
relieved before anv manifestation of inrolntion of the disctse Thu 
niav be or probibh is due to tlie effect on tbo terminal nerve 
filaments 

Pruritus Am et Vulvas — batisfictory and even brilliant results arc 
obtained by irradiation, and in practicajjy every case at least temporarv 
relief can be obtained This relief will last from a few months to a vear 
or more, and in a proportion of the cases will be permanent after oue 
course of radiation Treatment should not be instituted until all pos 
sible causes have been investigated and eliminated When the anus is the 
nnh site of pruritus the patient should In, on the ibdoincii, holdiii- the 
buttocks apart with the hinds If, for any reason, this is impossible, ad 
liesive strips ma> bo used Wien both the amis and Vuha or scrotum 
are mrolred, the patient lies on the back, the knees and thighs flexed 
In ivomea, the region is divided into two areas, and tiro exposures arc 
made, fir«it centering the tube at the anterior part of the vulva, and then 
centering it at the anus Tlie thighs and portions not being exposed shoulcf 
be protected with lead foil 

If the scrotum is imoUcd it xnll be neccssan to rav the anterior 
and posterior surfaces separately To expose the anterior surface the 
acrotura is allowed to rest on a sandbag placed between the thighs, the 
penis being held on the abdomen Lead foil is used to protect all siir 
winding skm not being irradiated In irradiating the scrotum, ewe 
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four treatments of filtered radiation, the treatment being instituted im 
mediately after electrocoagulation or operation 

It IS best to expose three small areas on each side of the jaw, extend 
ing from the symphjsis mentis to heaond the ramus of the mandible to 
134 to 2 filtered units everj four weeks for three or four exposures This 
IS imperative i£ there la evidence of ^andular involvement 

Melanoma — This condition can usually be caused to disappear after 
three or four intensive treatments with nnfiltered radiation If, after the 
fourth treatment, the -condition persists other means should be emplorod 
It has been the authors custom to appli the rav to three concentric 
areas having the lesion as their common center In order to accom 
plish this uithout danger of overlapping three pieces of lead foil at 
least 6 inches square are used In the first of these is made an open 
mg just large enough to include the lesion In the econd the opening 
13 made to include the lesion and half an inch of the surrounding healthv 
tissue la the third the opening should be made hrge enough to include 
the lesion and 1 inch or more ot the surrounding tissue The piece with 
the largest portal is first placed so that the lesion is at its center, and 
an exposure of 1 skin unit is given All tissue except that in the area 
being treated should be covered by load foil The medium sued portal 
18 next placed around the lesion and from to skin unit given The 
smallest portal is then placed «o as to expose only the lesion and t/k to % 
skin unit IS administered 

In this way the lesion receives from 2 to 21^ skin units the amount 
given depending on {he location of the lesion and the age of the patient 
A second treatment is administered after the erythema has subsided, 
which will be at the end of five or six weeks and a third and fourth ex 
posure after like intervals The patient should then report for observa 
tion every mouth or two for one vear and further treitment be given if 
any tendency toward recurrence is noted 

Acne — Probably there is no condition which responds more favorably 
to X ray treatment nor in which more absolute technic le required than 
acne One must bear m mind however the danger of overexposure either 
in excessive individual exposure* or in prolonging the treatment to an 
excessive number of exposures Properh selected cases with accurate 
application of the ray and proper constitutional treatment will result 
m a cure in about 95 per emit of the cases The fractional method is 
employed 

Techmc — The patient is placed m the prone position with lead foil 
protecting the eyebrows evclashe* and hair The head is turned to the 
side, the chin being placed as nexrlv as po!^slble on a line with the shoulder 
^Vith the anode centered over the highest point (usually the zygoma), 
exposures of skin unit are given at weekly intervals to each side of 
the face and if there aro numerous active lesions of the chin and fore- 
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Epithelioma — In the basal cell t>pe of epithelioma, cures aye effected 
in about 95 per cent of the c.ises, and recurrences are rare if tlie amount 
of radiation has been adequate 

Technic — Curctt<igc of the growth before radiation is advisable in 
order to remote the hard pearly border which is usually present, as the 
reznoral of this permits the raj to penetrate nioro deeplj and more 
effectnelj The arei is covoied with a piece of lead foil in which an 
opening has been made sufficient to tipose the lesion and from 14 to V, 
inch of the normal surrounding tissue This 13 necessary in order to 
affect the cells which may lie bejond the periphorj of the lesion The 
area is given 2 to 21/. skin units After ten davs an crjthenn appears, 
which lasts from ten da\a to two wttks and gradinllj disappeirs, the 
time depending, upon the seventy of the erythema Ihe appearance of 
the crvthema is an indication of tho inhibition of the tissue (.Mpoicd. As 
soon as the entliema has subsided, which is an indication of the rccoverv 
of normal tissue elements (usualh 10 from four to siv: weeks) a second 
exposure is given If all evidence of the disease has disappeared, the 
second exposure should be of less mtensitv tlnn tbo hrst, that is from l^/, 
to 1')'4 skill units If, howertr, there is still evidence of disease, the 
second exposure should be of the simc intensity as the ffrst This iisuallv 
IS sufficient to effect a curt Caie must be oxertised m the treatment of 
this condition, as too frequent or prolonged radiation will so inhibit the 
normal tissue as well as the pathological, that n chronic third degree 
radiodermatitis will result If after v third or fourth irradiation a curt 
h IS not been obtained, it is best to employ sonic other means of treatment 
Tho patient should be kept under obiervatioii for a vear, and furtJier 
treatment administered if there is any sign of recurrence 

Prickle cell or Squamous cell Epithelioma — This condition mav octur 
on tho skin, mucous membrane, or mncocutaueoiis junction If this tape 
18 recognized m the early stage, it mav yield to radiation if prompth 
and intensivelv treated, but on account of its tendenev to metastasize, if 
not diagnosed and irradiated early, the neighboring glands mav have be- 
come affected 

The technic of this treatment is tho same as that outlined for the basal 
cell tape except that lesions on the ■vermilion border should be exposed 
to only 13^ to 2 units, since the nuiooia is more tasily affected than is 
the skin 

Unless there is marked improaemeiit after the first treatment, siirgcrv 
or electrocoagulation should be tmploaed This is cspecialla true of 
lesions of the aermihou border, which are apt to he particularly diffi 
cult to control, and avluch from the arran,,eiuent of the lymphatics, ahoov 
early metastasis to the snbmaxillara glands 

^^Tiether the lesion be treated by eJectiwoJgulatJoa or sargcij it JS 
wise to expose the affected area and the submixiHan region to three or 
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four treatments of filtered radiation the treatment being instituted im 
mediately after electrocoagulation or operation 

It IS bfst to expose three mall areas on each side of the jaw, extend 
mg from the sjmpbiais mentis to besond the ramus of the mandible to 
144 to 2 filtered units everv four Tvecks for three or four exposures This 
IS imperative if there is evidenee of ^andular involvement 

Melanoma — This condition can usuallv be caused to disappear after 
three or four intensive treatments with nnfiltcred radiation If after the 
fourth treatment the condition persists, other means should be employed 
It has been the autliors custom to appiv the raa to three concentric 
areas having the lesion as their common center In order to accom 
phsh this nithont danger of overlapping three pieces of lead foil at 
least 6 inches square are used In the first of these is made an open 
mg ]uat large enough to include the lesion In the second, the opening 
13 made to includu the ksJon and half an inch of the surrounding healthv 
tissue la tlie third the (ipcninc hould be made large enou 5 .h to include 
the lesion and 1 inch or more of the surrounding tissue The piece with 
the laigest portal is first placed so that the lesion is at its center and 
an exposure of 1 shin unit is given All tissue except that in tho area 
being treated should be covered bv lead foil The medium sized portal 
ii next placed around the lesion, and from J/^ to ^4 skin unit given The 
smallest portal is then placed so as to expose only tbe lesion and % to 
skin unit is administered 

In this waj the lesion receives from 2 to 2t/. «k.in units, the amount 
given depending on the location of the lesion ind the ago of the patient 
A second treatment is administered after the ervthema his subsided 
which will be at the end of five or six weeks and 1 third and fourth ex 
pesure after like intervals The patient should then report for observa 
(ion ever) month or two for one war and further treitment be given if 
any tendency toward recurrence is noted 

Acne— Probably theru. IS no condition which responds more favorabJv 
to X rav treatment, nor m which more abiolute technic is required than 
acne One must bear in iDind however tho dangtr of overexposure either 
in exce «ive individual exposures or in prolonging the treatmeut to an 
excessive number of expomres Properly selected ca'ies with accurate 
application of the rav, and proper constitutional treatment will result 
lu a cure in about 95 per cent of the cases The fractional method is 

employed 

Technic — The patignt is placed m the prone position with lead foil 
protecting the eyebrows, evelashes, and hair The head is turned to the 
s^e, the chin being placed as nearly as possible on a hue w itb the shoulder 
witb (he anode centered over the highest point (usually the zygoma), 
exposures of gkin unit are given at weekly intervals to each side of 
the face and, if there aro numerous active lesions of the cbm and fore- 
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bead, nn additional elm unit n> given to tbe front of the face at bi 
xveellv interval , tbe tip of the no e being n ed ns a centering point 
U'^nallv emteen expo nres tviH lx. tolemlcd, nud as a rule an. euftieient 
to effect a cure The fir-t evidence of clinical iniproiTment will not be 
noted until 1^4 to It^ units have been given which will l>e in from five 
to «is wccl" The «lin mu t be watched oircfiillv, and if there is marled 
drvnc«s it is an indication for le ^enmg the intciisita of evpo lire, or dis 
coatiiming treatment for one or two week's 

All ea«es hould be carefnlh watched for the -slightest cMdenci of 
era*thema and at the fir't ^u picion of its appe irince treatment «haiild 
K su pended for one or two week This can be detimnned bv contra t 
in ob erving the area alKuit the eves where the protected and unprotected 
«kin merge Also the km «hoiild be watched for evidence of atrophv, 
which will first be noted on the chm and alwnt tbe corners of the month 
At the ‘^lightest evidence of tlu«, treatment should iminediateh K dis 
contimied 

During X rav treatment it is madvi«ablo to u«c ana «tinui!ating ap- 
plititinu« such as lotia alba, sulphur, etc, but nn ointment of sme ovid 
in ungueutum aquaj rostc mar l<e applied to ndiantigc The affcited 
part hould bo a\-a«hed dailv with «oap and warm water Careful regula 
tiou of the diet is important Fried food^, p\str\, cindv, and all rich 
foods should In? elmuuated The IkiwoIs «bould be regulatcil making Nurc 
of a movement each dav The diet «bould he uLiintniued for at leist «is 
mouths after the last treatment 

If after tivi. or weeks «ati factora results arc not obtained, or if 
the Ic ions are markedh indurated, it is well to u o a filter of 1 milliinefer 
of ilumimim, admiiu^tering filtered unit { et Filtered Lia ) each week 
for two or three weok« then filtered unit everv two weeks for two treat 
rnent®, and tlicn ^4 “km amit unfiltcrcd 

( 1 / fic antf Pustular Tiii>r — Tlic pai tiiUs should U cvacnitcd and tbe 
roaitine treatment of ^4 “km unit giacn weekh In this tvpo of acne good 
n ults are obtained bv tbe use of vaccuics in connection with X rav 
treatments. 

kVheu the che t and back are affected the ®amc procedure is advi cd, 
three areas being siifln lent for the entire back. The anode is centered oacr 
the outer edge of each ®capula for the upper back. For the lowir back 
one exposure i« u ed, the anode bung centered over the «pme at the level 
of the lower border of the nbs. 

Recurrences do occur, but onlv in a small percentage of tlic ca cs. 
Thev aro u®uallv mild and respond readih to a «ccond course of radia 
tion, the time required and the amount of rav uecc «arv Lcmg less. If 
a prompt response is not observed, it is nnwiac to per«a«t 

Sycosis Vnlgans — Probablv no di ia«e will tiv the ingenuitv and 
patience of tlic radiotbcrapcuti«t more thin will ■sveo i , for the di tasc 
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will often pro^e most resistant, and it is frequentlj necessary to depilate 
m order to effect a cure 

As it IS sometimes not netessaiy to depilate, it is well to begin with 
fractional e-sposiires of 1/4 skin unit once a week for five or six weeks 
If, at the end of this time there is no improvement there remain two 
alternative methods First, exposures of a filtered y_ skin unit at weekly 
intinals mai effect a cure Second depilation mav be neces^ir^ If the 
latter method is employed, extreme cnution must be used m order to pre- 
sent a permanent alopecia It is of eqnxl importinco that even a mild 
degree radiodcnnatitis should not result is this would be followed later 
by atrophj ind telangiectasia In order to produce a defluvium, 5/16 «km 
luiit should bt given once weeklv for four exposures From one week to 
ten dajs after the la^t treatment the hair will usually fall 

ree^nic— When the disMSo is limited to the bearded region, ex 
posures are given to five areas Th© patient s position is the same as m 
acne 

1 Center ju«t below the zvgonia each side 

2 Center just below the angle of the jaw on each side of the neck 

8 Tilt the head backward and center ju<t below the chin in the 
median Jine Giro must be used to prevent overlapping and it mav be 
advantageous to cover with lead foil or lead rubber the parts not being 
treated It is imperative that no irritating drugs be used for two weeks 
before during, or two weeks after the treatmew 


When depilation is complete, a mild ointmeut of immoniatcd mercury 
(3 per cent) may be used 

In the treatment of sycosis of other Laity regions, such as pubis, 
axillu, eyebrows etc, the exposures ire the same If the ejebrows are 
affected it is advisable to cover the evehds with lead foil 

Hyperidrosis and Bromidrosis — Bmeficial results cm be obtained in 
this discomforting condition by X ray treatment It must bo borne m 
mind that it is only the sweat glands which must be affected and that 
under no condition must a complete atrophy of these glands be produced 
Usually there is a decrease in the cxctssivo secretion of the glands m a 
short time and it is at this pmod that caution must be exercised in 
order to avoid carrying the treitment beyond the point of safety 

Technic — ^Either the fractional or suberythema method of treitment 
^ay he emploved, at the discretion of the operator If the fraction il 
method is chosen, exposures of Yi skin unit are administered every week 
with a total of not over 1 skm nnit in four weeks If the subciythema 


PWo'iure 19 employed, 1 skin unit repeated in four weeks is advised 
If the h inds are affected each hand ohonld bo irradiated stpamteh 
the anode being centered at the hipest point that is the thenar eminence 
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head, an additional skin unit is given to the front of the face at bi 
Tieckl;^ interval , the tip of the nose being used as a centering point 
Usualh sixteen exposures tmII he tolerated, and as a rule are siifBcient 
to effect a cure llie firat evidence of cluneal improvement will not be 
noted until 1^4 to IVl wmts have been given, whieli will be m from five 
to SIX vvreks The skin must be watched carefullv , and if theru is marked 
drvness it is an indication for lessening the mteusitv of exposure, or dis 
continuing treatment for one or two weeks 

All cases should he carefullv watched for the slightest evidence of 
erythema, and at the first suspicion of its appearance trLatment should 
be suspended for one or two weeks This can be determined contrast 
in observing the arei about the eves where the protected and unprotected 
skin merge Also the skin should be watched for evidence of atrophv, 
which will first be noted on the chin and about the corners of the mouth 
At the slightest evidence of thn, treatment should immediatelv ho dis 
continued 

During Xiay treatment it is inadvisable to use nnv stimuhting ap- 
plications, such as lotia alba, sulphur, etc, hut an ointmint of zinc oxiJ 
in ungueutum aqiiaj rosaj may be applied to advantage Hit affected 
part should he washed dailv with soap and warm water Careful rcgula 
tion of the diet is important Fried foods, pastrv, caiidv, and all rich 
foods should be eliminated The bowels should be regulated, making sure 
of a movement each daj The diet should he maintained for at least six 
months after the last treatment 

If after five or six weeks satisfactorj results are not obtained, or if 
the lesions are markcdlv indnnted, it is well to use a filter of 1 millimeter 
ot aluminum, administering y_ filtered unit (see Filtered Kav) each week 
for two or three weeks, then y_ filtered unit cverj two weeks for two treat 
raents, and then y\^ skm unit unhltercd 

Cyntic and Pustular Ti/jv — The pustules should bt, evacuated and the 
routine treatment of skm unit given wecklj In this tvpe of acno good 
results are obtained hj the use of vaccines in connection with A- raj 
treatments 

AVhen the clie&t and back are affected, the samo procedure is advised, 
three areas being sufficient for the entire hack The anode is centered ov er 
the outer edge of each "scapula for the upper back For the lower back 
one exposure is used, tbe anode being centered over the spmo at the level 
of the lower border of the nbs 

Eecurronct s do occur, but only m a small percentage of tho ca-ses 
Thej are usuallj mild and respond readilj to a second course of radm 
tiOD, tho time required, and the amount of ny necessary being W If 
a prompt response is not observed, it is unwise to persist 

Sycosis Vulgaris — Piobablv no disease will tax the mgenintv and 
patience of the radiotherapeutist more than avill «vcosis, for the disease 
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m which ca'cs, to all Llmicil appearinces parallel, show greater diversity 
of results when treated in the same manner 

^\hether this is because of the resistance of the patient the tjpe of 
cancer, or the degree of malignancy of the growth is not dearlj under 
stood, but it lb unncrsillv recognized Ewing recently gave the results 
of his experiments with A.ra> on the cancers of two nts fir as 
it was possible to determine b> both macroscopic and microscopn examina 
tion, the growths were identical in both animals vet that of one was 
not destroyed by several tunes the amount of rij ncccssarv to cause the 
death of all cells m the other This M.ems to indicate that some tumors 
art, more resistant than others, and probabh accounts for the widelj di 
similar results m cases treated along parollel hues and leads one to 
question the statement so posiliTclv made bv certain of the foieigu m 
vestigifors that the ‘lethal dose for evremonn is 110 per cent of an 
ervtbema dose 

llanj cases of carcinoma have been clinicallv cured bv X ray (and 
after five or more years have shown no evidciico of recurrence) One such 
case IS still well although the last treatment was given ten years a^o A 
better understanding of the methods of tre itmcnt end improved technic 
are giving a greater number of brilliant rtsulls, and vvarrint the hop© 
that the problem mav soon be solved At the present time re ults are 
not sufficiently uniform to justifv the contention of the most enthusiastic 
advocates that X rav is the last word m the treatment of carcinoma, 
and that surgery should be discontinued in all cases In inoperable con 
ditions the use of the rav offers positive relief of the svmptoms, probable 
prolongation of life and perhaps regression ami clinical cure 

In operable cases probably the most ifhcient treatment and that of 
fcriiig the greatest possibility of a liappv outcome consists in preopen 
tive radiation to inhibit the tumor cells and to minimize the danger of 
disapmination bv operative profcdure ridicil surgical rcrnoval of the 
tumor within two to three weeks and pjstoptrstive radiation as soon 
after as possible in order to destroy any cells that may have escaped the 
sur^pon’s knife * 

One of the greatest stumbling blocks in malignancy is the problem of 
metastasis Cases m which the most gratifying results in the local lesion 
are oitained within a few months after opiiation frequentiv how wide 
spread metastasis espeeialh to the bones Preoperative radiation has 
seemed to reduce the likelihocMl of such an unfortunate outcome, and as 
surgeons begin to realize its advantage and employ it more widely doubt 
less a decided adyance will be mide 

In order to perm t the u « of the f»t hofh f fore a d attar operat on without 

s f t m picric acid prap r f on of the e i " c 1 field le dvocated netea 1 f 
VI h cl lor d o{ tnercurv and lolin preparat on uauallj mplojed (ste Contra ndi 
MlelDu-e) 
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on the flexor surface, and at the metacarpal phalangeal junction for tho 
extensor surface 

In irradiating the feet each foot should be exposed, the plantar sur 
face being divided into two areas, and the unexposed area being covered 
Mith lead foil The dorsal surface is next exposed Centering just 
posterior to tho metitarsophalangeal articulation, shin unit is ad 
ministered to each area 

In hjpendrosis of the axillsc caro must be taken to avoid too marked 
pigmentation, cspociallj m the female, which mav persist for several 
months and often cause much annovance If the fractional method is 
cbosen, i/4 skin unit weeUv may be administered but if the suberythcraa 
exposure is given, it is suggested that % skin unit he given and repeated 
in four weeka 

Bromidrosis, which is usually associated with hvperidrosis, can be rc 
lieved and frequently cured bv the uso of X ray, the technic being the same 
as that outlined for hjperidrosis 

Hypertrichosis — ^\ itbout doubt there la no condition which tho radio- 
therapeut st is more often called upon to treat than this While treat 
ment has often been undertaken, and while at pro«eut new technics are 
being developed both in the United States and in Europe, until more per 
ftet methods are developed, or the present experiment? arc more fiillv 
perfected, it should, in the author’s opinion, neither bo advised nor under 
taken 

In order to produce a permanent alopecia it is necessary to cause a 
complete atrophj of the hair follicle The sebaceous and sweat glands 
are less highlv organized and more superficial Therefore m producing an 
atrophy of tho hair follicle, it nceessanlv follows that there will be pro 
dueed also an atrophy of these glands, with loss of elastic tissue, which i? 
sure to be followed in from six months to a year bv wrinkling and 
telangiectasia This unfortunate result, not being immediate, gives no 
warning From tho medicolegal standpoint, neither a signed contract 
with the patient nor a warning of tho untoward results which mav follow 
will protect the radiotherapeutist from legal complications 

WnE^ Filteiied Hadiation Ma.y Be Used 

Carcinoma — PcrLips tho greatest field for X ray thenpv, and ctr 
tamly the one that at present is holding the most widespread attention 
among phvsicians and laity alike, is that of carcinoma Jlorc expen 
mental and research work is being done in the effort to find a dependable 
cure for this disease than for any other condition, and surely no other 
field holds so manv brilliant promises, and at the same time imposes such 
discouraging and unforeseen obstacles There is no branch of pithology 
in which the individuality of each case is more clearly demonstrated, noi 
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contrast to tlio 110 per cent needed to destroy carcinoma Therefore it 
would seem that a cure of this condition by X radiation should be easj 
and certain, and that the most hopelnl prognosis might «afel} be given 
Unfortunately, such is not aly\ ns the cise, and a guarded prognosis must 
bo made because as m eircinoma, the dej,ree of malignancj of the groyvth 
and its individual resistance to irradiation, cannot be accurately estimated 
In general, the round and spindle-telled types are more favorably influ 
enced than are tho osteosarcomata and chondrosarcoraata a fact easily un 


derstood m view of the difference m the histological structure the latter 
being eompobed largely of connective tissue Sarcoma of the skin and 
lymphatic glands is usually amenable to irradiation That of the long 
bones even when recurrent after operation will frequently ‘fade away’ 
under this form of treatment 

Wien the growth is m the mcdi istinnm marked relief of tho sj-mptoms 
and a temporarv arrest of tho condition or even a regression in the sizo 
of the tumor, may often be obtained 

Vs in carcinoma, it is advisable if possible to remove the growth 
SHrgxally Postoperative irradiation should alw-ijs be employed Pre 
operative us© of the X ray is advocatevl and when such a procedure is 
followed if there is marked improvcnient in tb© clinical picture, and 
regression in the size of the tumor, it may be advisable to continue this 
form of treatment and postpone operative intcrtcrence, the decision vn 
this re pect resting with the surgeon At all times the closest coopera 
tion between the surgenn and the radiotherapcutist is e sential to the 
welfare of the patient 

Technxc — This is pncticallj the same as that employed in the treat 
raent of the preceding condition 

Uterine Fibroids — Excepting the pedunculated type and those m 
which the growth is at or above, the level of the umbilicus uterine fibroids 
can confidently bo expected to disappear or maikedlv diminish m size 
under X rav treatment The re«lnction m the size of the tumor becomes 
noti(.pabl>=- after the ccond sometimes after the first treatment, and con 
tmues except for temporary enlargement during menstruation, until the 
“lass can no longer be detected 

The menorrhagi'i usually accompanying x fibroid is as a rule con 
trolled after the first treatment, nlthoii^ in some ciscs the flow will show 
a temporarv increase Premature menopause is caused which will be 
permanent if sufficient radiation has been administered but menstrua 
tion Will bo reestablished in from six months to two years if loss than a 
stcrilizinj- do«o has been given With the resumption of the mcnstnial 
fpocli the fibroid may again enlarge For tins reason the patient should 
be kept under observation 


If clinic — Using a 1 inch gap S milliampercs at 10 inch dista 
and filtering through 3 millimeters of aluminum 7 to 8 minutes expos 
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Tcclinic — The method of treitmcnt will differ according to tlie tjpe 
of radiation used, that is, wliethor the older 110,000 \olt machine or the 
newer 200,000 volt ta pe is emplojcd 

Using the older mcthoil, the portals of ciitr\ foi the ra^ are smaller 
111 size, hilt more areas are irradiated The section of the lodv in winch 
the tumor 13 located is duided into small arc is, 5 h\ 8 centimeters to 10 
bv 12 ccjituactcrs (2 bi 3 inches to 4 hi 5 inches), a border of Y, to 
inch homo left between the areas to prevent ovcrlipping Tho^o anas 
iisiiallv include the entire tircnmfertncc of the bodv Tcid, or other 
siiitible protective material, is so placed that the Xn\ can rcich onh 
the area to he irridiated Tliese poitals arc then o\po«ed m rotation to a 
maximum snhor^theina filtered exposure, the ra\ King directed through 
eith portal toward the lesion, thus producing a cross fin cffict, which 
enables the maximum amount of ra\ to reich the tumor without eiusing 
destruction of the superficial tissues The operator must bt n injcd 
against too much cross firing, os it is possible to produce a diep-siated 
necrosis without aiiv appirent ridiodcrmntitis 

The length of exposure of each nrci must varj with the ficfors used 
(spark gap, milliainpcrage, distanci, filter) , but not over 2 to 2V4 fihond 
units (four fifths of an erythema exposure) should b( given Thus, using 
a ^ inch gap 6 milliatnptrvs, 2^ etnfiniefors’ (10 inches) distince 1 
milhmttors of iliimimim (filter), to 10 mimifes’ treatment cm be 
giv en to each area 

The number of areas irradiated at each at«9ion will var\ with tlie 
total number of portals to bo cxpo«ed, and with the eoiuhtion of tin pi 
tient Pour to six are is arc iisuaUj well borne, and sometimes more 
mav be tolerated Wlierorer it is possible tbe total iiinnbtr of portil 
should receive treatment within a week’s time, exposures being inadu on 
alternate dajs 

This procedure is repeated every four to five weeks for |hrpo senes, 
and again eight weeks after tlie third course of treatment. If pro.,res3 
has been satisfaetorj, radiation is discontinued, but tiio patient is kept 
under observation for one or two vears, and at the first unfavorable indi 
cation, treatments are resumed 

Too Jong-continijcd treatments will lead to atropliv of tbe siibciit iiicous 
tissues, telangiectasia, and even necrosis, so that, except in those oasts 
where the gravitv of the situation demands heroic measiins, too man} 
series should not be given 

In emploving tlic 200,000 volt technic, 1 "depth dose” of 110 per 
cent of an erjthema exposure is adrainistert^ to the growth The inimbtr 
and size of portals used, and the amount of exposure given to each, varies 
with tho location of the tumor 

Sarcoma — The estimated "Ictlnl dose” nlicn the 200 000 volt feehme 
18 used 13 "lO per cent to SO per cent of the crjthcini exposure this in 
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contra'?t to ttc 110 per c^nt needed to destroy carcinoma Therefore it 
would seem that a cure of this condition bj X radiation should be easy 
and certain and that the mo'^t hopeful prognosis might safelj be given 
Unfortunately, such is not aluajs tiie rase and a guarded prognosis must 
be made, because, as in carcinoma tho degree of malignancy of the groyytb 
and Its individual resistance to irradiation cannot be accurately estimated 
In general, the round and fipmdle-celled types are more favorably infiu 
enced than are the osteosarcomata and chondrosircomata a fact easily im 
derstood in \ipw of the difference m the histologieil strncture, tho latter 
being composed largely of connective tisaiie Sarcoma of the skin and 
IvTOphatic glands is usually amenable to irradiation That of the long 
bones even when recurrent after operation will frcijuentlj ‘fade away 
under this form of treatment 

VThen the growth is in tht mediastinum, marked relief of the symptoms 
and a temporary arrest of the condition or even a regression in the size 
of the tumor, may often be obtained 

As in carcinoma, it is advisable, if possible, to remove the growth 
surgically Postoperative irradiation should always bo employed Pre 
operative use of the \ ray is advocated and when such a procedure is 
followed if there is marked improvement in tho clinical picture, and 
regression in the size of the tumor, it may he adv liable to continue this 
form of treatment and postpone operatire interference, the decision in 
this respect resting with the surgeon At all times the closest coopera 
tion between the surgeon and the radiolhenpeutist is essential to the 
welfare of the patient 

ree/iiiie— This is pnctically the same as that employed m the treat 
ment of the preceding condition 

Uterine Fibroids — Excepting the pedunculated tv^pe, and tho e in 
which the growth 18 at or above the level of the umbilicus uterine fibroids 
can confidently be expected to di appear or markedly dimmish in ize 
under 5 rav treatment Tlic reduction in the size of the tumor becomes 
noticeable after the second, sometimes after the first treatment, and con 
tinucs, except for temporary enlargement during menstruation, until the 
mass can no longer be detected 

The menorrhagia ususllv accompanying a fibroid is as a rule con 
trolled after the first treatment, althou^ m some cases the flow will show 
a temporary increase Premature menopause is caused which will be 
permanent if sufficient radiation has been administered but menstrua 
|m Will be reestablished in from six months to two vears if less than x 
cn izing dose has been given With the resumption of the menstTVial 
epoch tbi, fibroid mny again enlarge For this reason the patient should 

kept under observation. 

, — Using X 9 inch gap, 5 milliamperes at 10 inch distance 

fcring through millimeters of aluminum, 7 to 8 minutes exposure 
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Techntc — The method of treatment will differ lecordm" to the tvpe 
of ndi-itiou need thnt is whether the older 110,000 lolt mncliine or the 
uewer 200,000 rolt t\pe is emplo^ed 

Using the older method, the port'ils of cntr\ for the rav are '>nnller 
m Size, but more areas arc imdnted The section of the bodi m which 
the tumor is located is divided into small areas, "i In S centimeters to 10 
h\ 12 centimeters (2 b\ 3 inches to 4 In 5 inches), a border of i' to 
inch King left Ktween the anas to preicnt oicrhppin^ These anas 
nsnalU include the entire eircnmferencc of tlit Imclv Icid or otlier 
smtahle prolectnc material, is <io pliced that the Xri\ cm rcich onlv 
(he arei to be imdnted Tlicso portals are then evposid in rotition to a 
nu'^ininm siibenthenn filtered exposure the rii K iiij, directed throiiji 
each portal toward the legion, thus producing a cro s tin effect, which 
tnaWes the mavimiiiii amonnt of rn to rcich the ttirnor irithoiit ciiisniff 
destruction of the superficial tl^»ucs The opcrifor unit ho wirncd 
against too much cro<s firing, as it is possible to produce n diep-aeited 
necrosis without jm appirent radiodennaljha 

The length of OTposurc of each area must \ in with the f ictors u ed 
(spark gap, milliampernee, distance, filter) , hut not over 2 to 214 filhreil 
units (four fifths of an enthema exposure) should lx giien Thu«, using 
n 0 inch g-ip 5 milliampcrca 2a centimeters’ (10 mehes ) diatnncc, 3 
millimeters of ilumiuum (filter), 7*/, to 10 minutes treatment cm be 
given to each area 

The number of areis irradiated at each «ession will vnrv with the 
total number of portals to bo exposed and anth the ooiuhtion of the pi 
tient Four to six areas are u uallv well Itomc, and aomctmics niori. 
mav be tolerated Wierever it is po^iWe the total mnnKr of ixirfik 
"should receive treatment within a weeks time, exposures being midt on 
alternate da%s 

This procedure is repeated everv four to file weeks for three 'cnc^ 
and again eight weeks after the third course of treatment. If progress 
has been satisfactory, radiation is discontinued, but the piticnt is kept 
under oh emtion for one or two xear , and at the first unfavoriblc mdt 
cation, treatments are resumed 

Too long-continued treatmrafs will le ul to atropliv of the siiKutUHOiis 
tissues, telaugiecta«n, and even necrosis xo that, except m those ca is 
where the graviti of the situation demands heroic measures, too manv 
senes should not be given 

In emploving the 200 000 volt tcclmic, a “depth dose” of 110 pet 
cent of an ervthema exposure is ndmmiatercd to the growth The iiunilwr 
and size of portals n'sed, and the amount of exposure e,>ven to eacli, vanes 
with the location of the tumor 

Sarcoma — The estimafid lethal dov ’ when the 200 000 volt toebme 
IS used IS 70 per cent to SO per cent of the enflienia exposure, fins n* 
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tUe raj, although, some operators adroeate tlieic exposure, clauuiug that 
more immediate results are obtained Sit to ten series are usually suf 
fieicnt to overcome the condition 

For expo in^, the periucal area the knee-chest position is assumed 
Withcrbee has constructed a epecial chair having the tube under the seat 
uhich greatly facilitates this treatment and is more comfortabk tor the 
patient. Py his technic only the pi.nneal art i is eaposed treatments be- 
ing given each week 

Tonsils — Fnlarged tonsils of the infected tvpe arc benefited bv \ rav 
treatment, thoir size being reduced to normal, the hypertrophied hmphoid 
tissue being destroved, and the pus evacuated from all the crvpts till 
turcs made from them after completion of the trtatment are rcpcatcdU 
sterile, and the sjstcmic diseases produced bj infection from the di« 
ca«id tonsils are groatlj improved, or cured 

The effect ot the rij le on the diseased Ijmphoid elements which 
are deetrojed and replaced hy connective tissuo The contraction of the 
connective ti'siie fibers CTpresses tho pus from the tonsil This being 
the case, no benefit results when radiation is applied to tonsils alrtadv 
fibrotic 

Usually SIT to eight trcitments are given at biueeklj intervals The 
svstemio condition as util as the rccuircut soro-throats of which these 
patients usuollj complain, shows improvement after the second or third 
treatment the reduction in sue of the tonsils becomes appirent alter the 
fourth to sixth treatment The shrinking continues after treitment has 
been completed and it is not until after six months that they icach their 
ultimate size 

Occasionally it happens toward tlie end of, or even after, the sf*ne» 
that a white, glistening area will appear on Iho tonsil having the appeir 
ancf> of an absce s or patch This is due to the accumulation of pus m a 
bunwl crjpt which tho contracting conne tive tissue is unable to express 
through the covering memlrane 

If left alone such abscesses will eyeutuallv rupture but it seems ad 
visahle to incise them in order to rid the economj more quickly of the 
infected material 


The objections to this form of treatment for tonsils, as advanced by 
tho profession at large, are manv and various, but are not substantiated 
l> facts 


Danger to Thyroid buhnuixtUary and Parotid Glands — ‘'ometiraes a 
treatment will be followed within twentv four hours bv drvncss of the 
t roat and fauces which persists from a few hours to a di\ This ton 
uitiou IS not permanent, and there has not been reported a single ca«e 
properlj treated that has sufftn-d more than a verj temporarj dimmu 
turn in tho action of the glands 

If tho thvroid and parotid glands arc of normal size, thej will not 
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IS gi\en to ench of four nreis anterior, two over the uterus and one over 
cacli ovarj, and on tlie second daj following, to tarh of tlircc corre- 
sponding areas posterior Treitracnt is rcpeitcd everv four weeks 

With the 200,000 volt machine, a 35 per cent to 50 per cent crvthema 
do c IS gneu Two portals, approximatcl;^ 12 ccutijiietcrs square (5 
inches), arc utilized, one on each aide of the inednn lino antenor 
Menorrhagia — As in the above comlition, the rc<5ult3 of A r i} trt it 
ineiit are iiniformlv satisfaqtorj The same technic is employed, ond, as 
a rule, three or four series are snfRcieiit. 

The age of tho patient la a vorv importnut considcrition If the time 
of tilt mciiop'iuse is nc'ir, hnstrniiig it need c lusc no concern, but in 
vouugcr woiutn, particuhrl^ where then is a desire to hoar children, it is 
advisable, if conditions permit to give onl^ snfhcicnt ridintion to ^top 
thi excessive flow without ciuainp. a dianppcaranco of the mcnstmnl epoth 
No definite or fixed nile c-in he advanced ns a gvmlo for the num 
her of treatments necessity to accomplish tht» rc&nlt Gtncrilh, how 
ever, after two successive menstruations have been mi««e(l, tmfmcnt may 
he discontinued, but the pvticnt should he kept iindci olr-crvitvon for sis 
er il months Treatmeiitfl may bo resumed if indications warrant 

Chrome Mastitis and Fibromata of Breast — In chronic mnstitis tho 
pam and tendenirss arc quicklv relieved, and the induration disappears 
Fibromata gradwaUv dmvvnish in sue, and after two to four trcatinents 
can no longer be detected 

Tho breast mnv bo divided into from two to four small areas or the 
entire gland exposed througli one portal, awordmg to its sue, and the 
extent of tho involvement Using a inch gap, 5 milUampetea, 10 inch 
distance, 2 to 3 millimeters of jliimiiiiim tiltor, two fifths to four fifths of 
an erythemi exposure is administered to eacJi area every four weeks 
Prostatic Hypertrophy — The cirly relief from the frequenev of 
urination afforded by the use of X ray, recomroonds its u^e, cspocinllj m 
those ca«cs which are poor surgieil risks The residual urine is qiiickh 
eliminated, and the patient is en iblcd to sleep through tho night without 
di comfort. The general health, winch m these cases is so uiidcmuncd 
hj the lowered function of the kidneys improves rapidh Mbcn the 
enlargement of the prostate is tlic result of calcareous or fibrotic changes, 
no benefit will result from radiation, but the adenomatous tvpe will re- 
spond and umformlv good results will be obt lined 

Technic — Three areas are irradiated, two of which arc situated an 
tenorly just above, and to cither side of, the Bvmiplivbis pubes the third 
includes the entire perineum Using ft 9 inch spark gap, 5 inilliampercs 
10 inch distance, and a filter of 4 millimeters of aliiminnin, an exposure of 
four minutes is given everv week as follows The two anterior areas 
art) irradiated at the first treatment, one week later the perineal area is 
exposed It is advisable to protect the testes from the direct action of 
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Position of Tube — Tbe tubt roust be *0 plaocd that tlie central rfl^ 
wi5! Btnbe tlie tonsil at ngbt angles Tlijs is most important 

Exposure — Using a T inch g»p •> imlliBniperts, 10 nieh distance 
S miUsmckre of abirainHJn a tliret ond ono-liaJf minute erpMure is gnea 
to each tomil e\er\ tiio weds for six or eight treatments In cases where 
adenoids are c'pociilU to be affected *1 third aren oC the occiput is radi 
atedcur’r other treatment 

Cases are occ’isionalU enconntered in which irradiation even other 
week la impracticable Under such cHviimstinces the iboie method must 
be nltend ami miiig an 8 inch gip • luilliimporx'S lO-mch distance 
and ft tiller of 3 inillimeters of Bluniiuom an exposure of hve minutes to 
each tonsil is midc tvtis hve wciks for two or tbr« treatments This 
incnased amount of exposure ina\ be followed within twentt four hours 
hi an edemt of the phannt wbuk will be slairming to the patient unless 
he Ins prenousli bwB adused of the possibilit' of siicfa a reaction and 
assured that it wiU bo transitorj and not serious 

Hyperthyroidism — Toxu exojhtliihwe gmttr is m most cases ciirw! 
or markcdlv benefited bj radiotheripi The cxstic and colloidal tin roid 
arc not amenablo to this form of thcrapi sine© there is no glaudulxr 
hxpertrophi, and no toxicosis 

In conjunction with X raj treatment frefjuont tests of tho patients 
bat'll mctxbohsm should be mi<J< as it is the onl% ab olute indicition of 
the degree of tosiciti, and consequent l\ the onlj atcuratt guide for the 
frcqueiio and number of ticatmcnts \\hen tins tost teicbes + 10 or 
jf the rate shows 'i rapid drop betwten tests iTeotincnl should be dia 
continued but the pxlicut should be Kept under observation for *1 vear 
or two and radiation resumed if loxio svniptoms reappear or tlie rate of 
basal metabolism shows an increase 

The. first iniproieineiit noted is a dcciex e iti nervousness reduction 
of pulse rate and diminution of tremor Vt aliout the sxme time the 
patiiut Ixigins to sU-cp better and there is loss sweating The basal 
inetaboluiu usiiallj shows ft slight decrease but occisiomtlv it will ro- 
main at its high level for some time after the elimcal picture indicates 
iinprovefzwnt A gain in weight is nsaalli noted carh 

The goiter IS usualh butnotalwavs reduced m sire sometimes dis 
apimniig a!to-,e{lur The exophtlulmns is th? last and least affected 
svmptvni Frequcntlv there is no change but ax luitriUon improves and 
emaciitioH disappears tho projnmenco of tho oeebslls bexximes less noficc- 
ab!e 

If tro-itment is earned too far mv'wxlenin wiU result and it is in 
order to avoid this nnfortiiuate sequel thxt it w atUissblo to have a metab- 
oh«m ti'st made before each tmttnent VI-mi Iv\ shieMing the istiimu* 
and thug protecting it from the effects of the rav tlie elanger of hjpo- 
IS greitlv lessened 
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project into the field of e^posme, pro\i(led the shielding is proporli placed 

Danger to Piluitarij Gland — ^This ghnd is protected from the direct 
action of the ra\ b\ Ic'id sliielding around the area radiated, and const- 
quenth (.inuot bo injured 

Danger to t^hin and Hair — With proper shielding and technic, iii’uf 
ficient radiation is applied to cau«e luj damsge to the integument or iti 
appendages 

QueslwnahU Dcsvlis — It js true that some cases have not responded 
sa*isfactoril\ to irradiation, but buch failures are due either to faultv 
tecnnic or to improper selection of cases Xor art 100 per emt perfect 
result claimed b^ the ad\ocates of this method, and there is nti other 
form 01 toiiail therapj, not excepting surgery, uherc 100 per cent cures 
are obtain®d. 

Length )f Tune — Tins is a \alid objection to ibis form of treatment, 
and, m cases «bere immediate climimtion of the affected focus is essential, 
other measure- should be cinplojcd 

On tho other hand, the benefit from the treatment is seen relatirelr 
earlv, and in most cases the actual tune lost is ®niall Tlie ad'flutages 
of this form of treatment mnj be bricfli summed up as follows 

1 Elimination o^ d mgtr of death from anesthesn and postoperative 
hemorrhage 

2 Avoidance- of th po'»8ibilit\ of hiu!: abscess follow mg tonsihw 
fomv 

3 In cases where siirg^rj is contra indicited as m diabetic, heno 
phihc, and cardiac condition* this nictbod offers a «ifi- and almost cen 
tain means of eliminating tons jlar focal infection 

4 this method of treat/ ent not onlj the tonsils but the peri 
tonsillar tissue and pharjngeal adcLoids an- benefited 


Technic — Position — The patient a&siimcs tho prone position, hea 
turned to the side, resting on the car, and slighth lowered to mcrea c 
the distance of the angle of the jaw firm the nect The chin is ti te 
upward further to increase tins distance Thus wc have a site boun 
b\ the ramus of the jaw antenorh, tlici anterior border of the steriu^ 
cleidomastoid muscle posteriorlr and the level of the tip of the mastoi 
process superiorh, through which the ra> will piss, not onlv to the tbnsi , 

but to the peritonsillar tissue and the pl«ar>ngeal vault 

Shielding — opening 2Vi by V/_ inches is made m a sheet o ea 
foil at least 3/lG inch thick This is -w placed that the tip of tht. mas o 
process projects alighth into the opening ai the center of the iip^r 
The anterior border is slightly anterior to the posterior bo^er o le 
of the jaw The bead, face, and shoulden are covered with lead p 
tectne 
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of rcasrinablv good health It has been observed bv «oine authors that 
the ca«cs responding nio'it rapidiv to Xnv fhcrapj are more prone to 
early rtcurrcncc, and in these the prognosis is least favorable 

The first evidence of improvement is a diminution m the size of the 
glaiid« This frequently occurs verv soon ifter the first treatment has been 
administered Cou^h, dvapuia and other indications of mediastinal 
pres'^ure if present are the next to be relieved The discoloration of the 
skin 13 usually the last symptom to show improvement 

Teclimc — Some operators prefer to expose only the areas in which 
tliiro 13 q] indular enlargement bivin^ two tilths to three-fafths of a filtered 
irv thoma exposure every four weeks Then, arc certain advantages in this 
method particularly where it is nctessarv lor patients to travel a consider 
able diatance for tre itincnt and the fatiiiuc ot travel makes frequent tnps 
inadvisable The best result have Uen obtained bv dividing the trunk 
into twelve areas three arevs on esch side of the chest and abdomen and 
three on each side of the back and exposing tbrtc areas cverv third or 
fourth dav to one-fifth of on crvthenia exposure Bv tins method the 
anterior areas are expo od one week und the posterior are is the next In 
this w IV each area is exposed once everv two weeks It has not been found 
necessary to direct the ray toward the enlarijed glands themaclvcs and 
It Las been noted that those l\in„ outside the areas radiated show the 
samo diminution m size as do tho e within 

Using a 0 inch gap ^ nnlluinperes 10 incli di tanco with filter of 
8 millimeters of aluminum two and one half minutes exposure is given to 
each area 

Treatment must lx administered regwlarlv and continued except for 
an ofcasional rest until the clinical picture is normal Subsequenth 
the patient must be kept tinder obM n ilion, and treatment resumed at 
the first evidence of rciurrence of avmptoms ^^itli each recurrence the 
difficultv of controlling the disease mav be increa«ed, and the length of 
lime between recurrences griduallv diminidiea until the patient finallv 
succumbs 

Leukemia — ks m the prcccihng condition the leukemias arc chronic, 
recurrent diseises vvhosi, termination is alwavs fatal but the progrc's of 
the disea e miv bo temporarily irrestcd, and from a few mouths to two 
Wars of comfort and activitv added to the life of tlio patient by radio 
therapv One case has Ixen reported m which the patient Iivid seven 
vears 

The white cell count is the guide for the amount of ridiition and 
number of treatments no radiation bting ci'cn after the count reaches 
IjOOO 

Technic — The treatment is nsiialh diiccted to the plcen and Ions 
bones, one-twelfth to one-cighth of an ervthema expo ure being given to 
tacb area everv two weeks The spleen la divided into twelve area® four 
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The thjmus is \ery frequently mvohed m hyperthyroidism Con 
sequently it is customary witli most operators to expose it at each treat 
ment In many cases, instead of exposing the thymus, an area on the 
back of the neck, extending from about the fourth cerv ical to the second 
dorsal vertebra may be irradiated Results from this method have been 
equally satisfactorv, the effect probably being due to the action of the 
ray on tho sympathetic nervous system Before X ray treatment is in 
stituted, it is advisable that a careful examination of the patient be made 
to eliminate the possibility of a focal infection or other miderlving con 
dition which mav be the causative factor, for no benefit will result from 
irradiation until such source of infection has been removed 

It IS a common belief that following X rav treatment of the thyroid 
there occurs extensive formation of connective tissue around the gland, 
whicli increvses to a marked degree the difficiiltv of subsequent opera 
tiou, if such procedure la necessary This contention is without sub- 
stantiation, by both experimental findings and the experience of the ma 
jority of operators 

In ease of hyperthvroidism associated with menstmal disorders, no 
benefit mav be obtained from irradiation of the gland With such pa 
tients, radiation applied to the ovancs will frequently correct both the 
menstrual and thyroid trouble 

Technic — Using, an 8 inch gap, 5 milliamperes, 10 inch distance, and 
filtering through S miliimetcrs of aluminum, 3 to 5 minutes^ exposure is 
given to each lobe of the thyroid and to one area over the thvmus (or 
back of neck) every two or three weeks lor three or four treatments If 
after the fourth treatment, there is no improvement, the case is regarded 
as unsuitable for this form of thcrapv, but if the clinical picture shows 
satisfactory progress, treatments are again resumed after two months, 
and a second senes of three or four treatments is given It has aometimes 
been found neeessarv to repeat these senes several times, ®oine cases 
having required as long as two and one-half years to cure, but usually a 
year or less is sufficient 

When irradiating, the ovjnes, one-fifth of an cry thema exposure should 
be administered to each ov iry 

In patients whose toxicosis is extreme where collapse is imminent, 
X ray is contra indicated its administration being sometimes followed v 
death Such cases should be treated bv other measures m an effort to 
improve the patient’s condition sufficiently to permit radiation 

Hodgkins Disease —Although Xrav thenpv will not permanently 
cure Hodgkin’s disease it will so ameliorate the symptoms reduce the size 
of the glands, and improve the gramril condition, that months, or even 
years of comfortable and active life mav be afforded the patient n cases 
with the most uniavorable prognosis, patients have, as a result of trea 
ment, been able to return to tbeir usual occupations and the enjovment 
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picnc acid or simple alcohol preparation, the aspiration of the e glands 
niaj bt ateomplishcd without interference nitli \ rav therap-y The in 
(.ision minlh heals rapidh hut if dlfiIcnlt^ of closure i» experienced, 
a single exposure of the area to nnfiltered radiation will in most cases 
hasten rccovcrv 

Improvement is first noted in the lessening of the pain in the glands, 
later in a reduction m their size Thev become firmer, and eycntunllv 
entirely disappear, or, when calcification takes place, onh a small stone- 
likc nodule remains 

Teclinie— \ arious operators use differeut thicknesses of filter from 
1 to 5 millimeters of aluminum being advocated No material advan 
tage has been observed in anv definite thickness of filter but it has been 
the autlwra custom to U'c 1 or 't millimeters of aluminum and with 
an b melt up, 0 milliamptres at 10 inch <hstince to give an exposure of 
from two to four minutes ovetv three weeks Better results have been 
obtained by dividing the neck into small areas and exposing each area 
to this amount of radiation than bv exposing a single area including the 
one entire side of the neck Exposm^ the opposite side of the neck for 
the benefit of cross fire is advanta,^cous 

Using the 200,000 volt technic, a one^tliird ervthema dose is admin 
latered once every three weeks 

Tuberculous Peritonitis — The benefit obtained from \ rav therapy is 
remarkable in this condition, improvement lein,„ noted almost inimedi 
ately after treatment is begun The abdomen is divided into four areas, 
corresponding to the quadrants and each week one-fifth of a filtered 
ervthema exposure is administered to each of two areas 

Tuberculous Osteomyelitis — \ ri\ treitment of this condition fre- 
queiitlv proves beneficial One fifth of an erythema exposure evert two or 
three weeks usuallv produces more satisfactory results than more in 
tensive radiation less frequentlv administered The discharging sinuses 
soon heal and tlie progress of the disease is arrested, but regeneration of 
the bone is not to be expected 

Pulmonary Tuberculosis — klthough a great deal of investigative 
work with \ ray has been conducted in an effort to combat tins disease the 
results hire not been uniform or, in mam cases even satisfactorv Some 
patients have benefited greatly l*v this form of therapv which has manv 
strong advocates The consensus of opinion is thvt fractional exposures 
are superior to massive two areas anterior and two areas posterior being 
exposed to one tenth to one-fifth of a filtered ervthema dose every other 
week 

Sinusitis and Mastoiditis — The use of \ rav tn the treatment of acute 
and subacute sinusitis and ina&toiditis is. coming into greater prominence 
as the benefits derived from its admini tration are more wideh apprcci 
ated Cases characterized by pain over the affected colls and a constant 
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anterior, four lateral, and four posterior, four of which ire expo cd everj 
other daj during one iicek The following week the extremities are es 
posed, as follows On the first daj one area on the anterior and one 
on the posterior surface of each arm, and of each forearm is expo ed On 
the third dav three areas on the anterior surface of each leg and thigt, 
and on the fifth daj corresponding areas on the posterior surface arc 
irradiated 

It has been ohsenod th*»t a continuance of treatment for i prolougid 
period sometimes results in the esfablidiment of an app-ircnc iramtiniti 
of the patient to X rax In such ca&cs, it Ins bccii noted thit a enm 
pletc change m the method of ndminntration was jmmcdntch followed 
improvement One ca c of tins kind was treated accordin? to the 
aboxe method for soxcral months The xthife Hood count, ongnnllx 

230 000, was reduced, to 40,000, hut could not be further lowertxl B' 
changing the tcchuic and using that outlined for Hodgkin s disoTse, tx 
cepting that firaallir amounts of radiation were administered, the louiit 
was ijuickl' lowered to 10 000 

Lsing H inch gap, 5 millianipcrcs, 10 inch distanto, and T millimeters 
aluminnm filter from one to two minutes exposure is gixeii to eiih area 
Eantis Disease — In the limitcil nuinhcr of cases of Banti’a di ed‘>(- 
which haxe hoeii subjected to Xriv tberapj, the reports indicate favor 
able results, with reduction in the size of the «plecn md improvement 
111 the general condition of the patient The spleen is never reduced to 
normal size, which is understood in view of the pathologieil tlniiges 
III this condition, as the organ i* nlreadv undergoing fibrous degtnen 
tion The greatest reduction in «izc reported is about 50 per cent Tins 
relief of course, is onl\ temporm, and cure cannot be expected 

Technic — ^Radiation JS directed to the splcin, which is divided into 
small areas, so exposed that each will receive one-tenth of a faltered 
erxthema exposure everj week 

Tuberculous Adenitis — Di«apptarance, or in irked dimumtioii m size, 
and subsequent calcification of the glands can conRdently be expected in 
tubercular adenitis However, treitmeiits must be continued at regular 
intervals and for a sufhcicnt length of time Indeed, the oulv difficult' 
in the conduct of this condition is the length of time involved, which i3 
discouraging to the patient and causes hrm to seek other measures of treat 
ment producing more immediate results 

The more recent the condition the more rapid the response The 
firmer the glands the more readih thev an, influenced bj tin rav Some 
cases require onlv four to five treatment^ while others will require a 
jear or more before all glands disappear or cakifj Glands which have 
broken down, or in which fiuctnation is noted, should be incised and fr« 
drainage established before irradiation, otherwise the pus will eventual v 
break through the skin, and more extensive scarring resnlt Bv ism? 



CHAPTER XV 


OEGANOTHEK \PEUTICS 
A. J C^KL^OV 
INTRODUCTION 

Definition — The term organothenpv mi> be flefined is «/c«ss 
ful coniroi of the disease synrfrome due to the hypofunction of an ort/an 
By administration of the orgiin itself or of substances jn-epared from this 
orjan OtIi*r terms, sometimes cmplovcd svnonjmouslj witli orgaiio 
therap^, are opotherapy, zootberapy bistothcrap\ «eqiiardotherapv, 
hormone thcrapi etc 

The abo\o definition stnelly excludes oi^an transplantation as a part 
of organotherapy It also ticlud^ the principles and methods of using 
8ul stances derived from animal organs for specific ictions not pnmsnlv 
related to the function ot that organ in life for example, the use of 
pitinfrin or extracts of tlie pMtenor lobe of the hypophisis to control 
the utenne contractions in labor the use of tbvroid substanco to control 
oliesity the use of adrenalin to control local hemorrhige or retard local 
alwoTption 

Organ Transplantation — ^Therc is a much wider range of possibilities 
in organ tnnsplantation than in orpinotberipy When physiology and 
surgm shall haie adianeed to ft point where an organ like the kidno 
can be transplanted as ft perminent snb titiilo for a diseased kidnev, no 
one dmibts thit the symptoms of nephritis due to the disra«ed kidney will 
be pormanenth controlled But no amount of adiancc of chemistry and 
biology yjll eier cmhlc us to cure urcmix due to kidney JiBoasc by the 
'iilmmistration of kidney extracts 

It IS or ought to be evident that organs like tbo liier the lungs 
ond tlie kidnei winch tbrough the action of their hung cells nmovc toxic 
substances from tbo blood, control the diemical equilibrium nnd the metab- 
olism of tlic body not through substances tored up in the cclh and given 
eff to the body fluids but threngh proce n.** d pendent upon their liiing 
tructure The control of dcfieicno of this t>pe of oigans bi administra 
tion of organ debris or organ products is as futile as the attempt to re- 

esd 
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out, ridiotherapj, f -om tJjc stmdpoMit of tcdinjt. <hndo9 ifscJf into two 
branches, that is, siiperfici'il or unBItcrcd treatment, indicated m the 
majority of dermatological conditions, and deep or filtered therap\, in 
dicatcd m conditions imoHing the deeper tissues Ao stated, oiilj the 
more important diseases Inae been discussed There arc mani other 
conditions ivhich respond faaorablj fo the ra^, such as \emiea, cillositi, 
saringoma, scrofuloderma, crathcina induritiini, ftinincitlosis, etc hor a 
detailed 8tud\ of the A. ray m connection widi skin disciscs, the author 
recommends the hook entitled \ ray and Hadtum Treatment of the Shn 
bj Dr George 3f Jlaclvce, avhich is doubtless the leading work on that 
subject 

X raj must not he regarded in the light of a panacea or cure-all In 
manj eases it docs not euro at nil, but mereh inhibits the pitholngicil 
cells, allowing the normal bodj fortes to perform tlieir normal functions, 
and sometimes nierclj affording relief In some conditions X rij alone 
will effect a cure In others it is onlj a aaliiahlc adjunet to other forms 
of treatment In manj eases X ra> is tned as a last resort, ivhcn other 
measures hate failed Too quick and too brilliant results must there- 
fore not be expected, but time must bo allowed, and tins fonn of treit 
meat regirded nith the same tolerance as other forms of thcripy If 
must also bo remembered that id certain diseases no hard and fast niles 
for treatment can bo laid down, but each ca«c must bo treated as an m 
dividual one In such instances it is impossible to give a satisfnctorv 
prognosis 

Generally speaking, fho X raj has an unlimited field of usefidne^ 
m medicine and is one of tho most valuoblo therapeutic agents which mod 
cm science has to offer Its success, however, depends upon careful dup 
nosis, the proper selection of cases, a thorougli and well mastered tcchniCj 
and a close cooperation hetwctU the plijsician or surgton and the ndio 
therapeutist Fmallv, while at the present time Xrav therapv has ifs 
limitations and must not be regarded as a panacea yet its scopf of use 
fulness is constantlj increasing, and, with a better understanding of its 
value and a closer professional cooperation, it presents unlimited pos 
sibilities for the future 
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The use of animal extracts m medicine is referred to m the Papyrus 
Ehen one of the oldest mnmiscnpta m the historv of medicine Organs 
or orean extract of animals had a place in the medical superstitions of 
the ancient Hindus and in the tberip> ot Hippocrates Dioscorides and 
Galen The naive empiricism of the organotherapv of the eirlv Greek, 
phvsicians was not improved upon bv the phvsicians of the iliddle Ages 
We find tint the liver of the pigeon and the wolf was recommended for 
hepatic disorders powdered human heart and the brain of the rabbit for 
epilepsv, extract of human brain lor debilitv the lung ot the fox fur 
dvspiiei rennet for gastric disorders the testicles of the donkev and the 
stag for depressed sex functions, etc 

It would seem that the vise of extracts of lung liver kidnev, etc, to 
cure hvpofunctioning of these organs presupposes complete ignorance of 
the phvsiologv of the«o organs How much mine will be excreted bv n 
dried and powdered kidney or how is it possible for a lung extract to 
send oxjgf n into and to take cirhon dioxid out of the blood ^ But liver, 
kidney brain etc , m powder form tablets, or solution arc on the market 
to-dav as therapeutic rcmedi<s Studying the lists of orgamtberapentic 
preparations on the market to-dav all claiming support from clinical 
results one gams the impression that some of our drug manufacturers are 
guided by the medical superstitions of the Orient, and bv medieval mcdicil 
lore rather than bv tlie modem sciences of phvsiologv pbarimcoloa:) and 
pathology 

The hundreds of glandular products listed in trade journals inoludo 
brain spinal cord, liver, l«n,» bronchial gland hroph glands spleen 
carotid gland muscle leukoevtes, blood bone marrow etc Thev do 
Hot difTer greatlv from the lists of a cciiturv or two ago the chief dif 
fercnce is that the ‘indications arc expressed in more modem but none 
the levs obscure phraseology The therapeutic use of many of the c oi^au 
preparations by the physicians of to-day is a di counting instance of 
llitraptuUc alaiimi 

The older or^, inotherapy was based on the Ulicf that it was pos^ibk 
to influence a diseased orgin bv the administration of the same but bealthv 
organ from animals modern organothcrapeutics is concerned pnmarih 
not with the condition of the orean diseased but with the activities of 
other organs which are impiired by the absence or diminution of an in 
femal sccrctirn of the discisid orgiii Tims thvroid is mt givin pri 
marilv for its effect upon the thyroid gland but for its effect upon various 
other organs whose activities are in part dependent upon the internal 
wretion of the thyroid 

Recent experimental and clinical work in this field has accordinglv 
been directed to two chief aims (1) the demonstration that various or^jUns 
proiluee internal secretions and (3) attempts to determine tlie conditions 
under which these mav be utilized for therapeutic purposes 
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p ur the effects of a broken wlicel m tlio maclimerv of a •watoh bv pour 
mg into the watch cise a poTvdercd -natch nheel A -whole wheel and 
nothing else will start the a\atch macliiiien going But m actual prac- 
tice, at present, there is not a sharp distinction betneen organotherapi 
and organ transplantation, at least as regards some of the ondoermo 
glands It 13 a fact that transplantation of a tlnroul or an oiarv from 
one person to another has so far been onU a temporarv success The 
trinsplantod org-in undergoes atropht or hsis niid absorption, «ooner or 
later, that is, heterotranaplantation of nn\ of the glands of mtenial 
crttion amounts to little more than the snlicutaneons or mtramiiscnl ir 
administration of the extracts of these organs The snrgerv of hctcro 
tniisplantition of an endocrine gland is simple, the roisons for onl\ a 
limitid life of the graft are partly known hut there is little hope tint 
the modihcation of indmd«alit\ uithiii the species ncccs ar\ to render the 
transplant perm incut will bo an accomplishment of to ino"roM 

The continued stud' of the chemistry and biological reactions of ca 
tracts of animal organs will gradually rc'cal substances having specific 
and useful drug actions not related to the Imng rolo of the organ in the 
intact animal At present "c have two “uch substincca in epmepbrin 
ind pituitrui When epmcphrin is used in mcdicino as a local styptic 
or in bronchial a«thina and pituitrin to induce uterine contractions, these 
ore as distinct!' drug actions as tli< use of digitalis to stimulate tho heart 
or atropin to dra up tho secretions No ono suppo'os that tho ph'st 
ologieal actions of the latter alkaloids in the animal bod^ bear anv re- 
lation to the rolo of tlic't alkaloids in the plants "hich produco thein 
The li'poph'Bis antedates the uterus m animal c'olution ba manads of 
ages, and, so far as "o know, the mammalian male has the same kind of 
h'pophjsis ns the female If the term organofhernp} is to include the l 
distincth dnig actions and uses of nimnal substances, it seems no ought 
to speik of the useful actions of 'Pgetnbic alkaloids as plant orffaiwlltcrap!/ 

On xlie other hand it is htiiig recognized that some of the efftets of 
'veil known drugs ma' be duo to specific actions upon organs of intern il 
ceeretion borne of the effects of lodin for example, ma\ he duo to the 
fact tbit it incrcises the amount or potency of the internal secretion of 
the thjroid There is c'ideiice that certain foods also increase the aitivitj 
of eome organs of intoriial secretion 

The deflmtiou nu hides the sucecssful use of digestno enz'mes in the 
control of the disorders of digestion following hypofimction of the digts 
tivo glands But as common!' understood, organotherapy ts Imtled to 
the vse of specific substances or hormones from the organs of tnlernal 
secrelton 

History — Empirical organotherapy or tlio attempt to control symp- 
toms of organ disease by feeding the patient the healthy organs of animals, 

18 one of the oldest forms of therapeutics 
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but other important Iner function , sueli as gljcogen stonge protem 
deamidization, synthesis of urea from ammonii ilLSatiiratiou of fats 
bile formation, etc , cannot be earned out bv hver extracts The futilit% 
of brain extract therapj m the case of defects or destmctiTC lesions of 
the nenous tissue equallv apparent 

The onli/ possibility for organotherapy tn the ease of the tu^es just 
referred to is the chance or eitdenre that these tissues contain substances 
capable of stimulating the imjmred organ or organs to increased aclnily 
lor example, the kidne\ max contain a substance that stimuhtcs the 
living kidney cells to increased secretoix actiutv 'ilthmgh the substance 
itself cannot accrete urine It is suppo od for example that the mini 
mara glands contain ealactagogiic sub tances bub«t inccs maa be prepared 
from the gastric mucosa thit induce secretion of gastnc ]iiice when m 
jeeted into the blood Tlie Incr contains a cholagogiie m so far as it 
contains bile elements Nenons tissue is rich in lecithin and some liaac 
held that adrainistmtion of lecithin is favorable for the growth and 
mctaboli m of nervous ti sne^ etc 

The exi teuco of «uc!i specific organotropic substances in these Tsnoua 
organs must fir«t ho demonstrated b\ occur-ite hbontorv experiments Ik* 
fore one is justified in u ing such oro-m extracts on patients whore even 
under the best of conditions all the laetois coimot bo controlled The 
iiidibcrimiinte ust of tissue extracts m malidies of unknown or complex 
origin leads to confusion At Icist one cm place little credence on the 
results of such clinical use of or^m extnets until supported by labontorj 
experiments on animals This pnucipb must be insisted on all the more 
since mam of the clinical lesions ot the kiduej« lung* hver and bram 
(an bo rcprodutcJ cxpenmenfallv in iiiimals 

k tjpicil ca«e in point is the testicular ‘ permin' of Poelil, which 
was prod limed as a general metabolic stimulant, and for a time used as 
a cure-all bj a few uncritical enthusiasts 

Primary Hyperfunction Not Altered by Organotherapy — There i» 
little or no hope for successful or«,mothcrapv in diseases due or supposed 
to be due to a primarv hvperfuiietion of organs here a malady is def 
mitelv traced to primarv hvperfiinction of an oroan the lemedr is siir 
fpfal (direct or indirect), not medical But the q^uestion of an out and 
out orf,aii hvp< rfunction inclndiug ftnous clinical disorders is at present 
a complex and uncertain chapter m medicine Gastnc hvpcr eeretion 
or hvperaciditv is supjwspd to came certain avmptoms in gastric and duo 
dcnal ulcers, and in sn eallctl vigirtoma The avndroines of toxic goiter, 
aernmeg-th hemoljtic jaundiee, and certaiu tvpca of anemia hvpcr 
g(nitali«m and osteomalacia arc held hy manv eciontists and clinicians 
ll/i hvperactivitv of the thvroid, hjpophvsis spleen pineal 

•odv adrenal cortex, and gonad respcrtivelv If it shall he clearly e^tab- 
cd that sufficient hvpcraefiTitj of thespC and other glands of internal 
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Great progress lias been made in the former attempt, it has been shown 
that minj organs produce internal secretions essential to life, or ossontnl 
to normal life Much loss progress has been made in the eucccssfu! utilizi 
tion of these intcnial eocrotions m disease, and we are onl^ beginning to 
be able to explain the c uiso of some of the failures 

The first step in rational organotherapy was taken b\ Brown Sequard 
in 1889, in liis work on the physiological effects o^ eatracts of the testicles 
The work of tins French pliNSiolo^ist was not well controlled, and his 
claims greatly exaggerated Nocrthclcss, lug theory that “all ghnds, 
whether they haae excretory ducts or not, secrete useful principles the 
absence of winch is felt when these glands are extirpated, or dcstroaed 
In disease,” foiashadowed the moileru “hormone’ physiologa Katioiial 
orginothcrapy was hnnlly esljiblishtd in the earh nineties by the sue 
ceasful control of tlie syanptoms of tin roid liy pofnnctioning by the use of 
fbyroid extract tbron^h the work of Sclnff, Kcacrdiu, Koeber, Fox, 
Mackenzie, Jlnriax, and others Ihis brillinnt oclnc\cmcnt 1ms had two 
diccts on saibstHpicnt biolo^ieal iinestu ition and clinical practice (1) it 
has been a potent atiinulus in establishing stinilar tvpis of function and 
methods of practical control for other organs of the l>ody , (2) it haa 
Btimiilated tho clinical use of other or^an preparations witliout definite 
physiological indications of their yaliio and yvitliout expiriniental control 
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Hormone Substance Essential —Successful tri itment of the symp- 
toms of hy pofiinction of an organ bv extracts of said organ requires that 
the essential function of the organ consists an producing a substance or 
substances m the nature of honnones 

It folloyis as a luctssary coroll iry to this principle that organotlicnpy 
19 out of the qiiostiou in tlu case of tissues in which tho production and 
storage of saicli enbstancis an, cither absent oi ot no fundamcntnl impor 
tance in the function of the orgiii Jlie lung tissue permits or produces 
the exchange of oxygen and cirlioii dioxid between the blood and the air 
So far as wc know the lung tissue does not store any substance that cui 
m any w-ay fiicilituto lung fimction or act as a substitute for the living 
lung Hence, the certain futility of lung extract therapv of piitumoiiia 
or pulmonary tuberculosis 

The same general situation exists m regard to the kidneys the liver, 
the nervous tissue, tho lioart and muscular tissue m general, and possiU' 
other organs No amount of flooding of the body fluid with kidney cx 
tracts can separate the urinary constituents from the blood m tbe ah' 
senoc of living kidney cells Ihe Iner plays a complex part in the bod'> 
and part of its function may he the production of important hormones. 
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but other importaut liver functions, snch as glvcogm «tongc protein 
deamidization synthesis of nna from ammonia dtsitnntioii of fats, 
bile form itnn, etc cuinot be earned out bv lutr extracts The futilitv 
of brain extract therapy in. the case of detects or destructive lesions of 
the nervous tissue enualh apparent 

The only i>osnhilily for organotherapy in the ca«e of the tissues jut .1 
referred to ts the chance or eiidi nee that these Ussties contain tubdances 
fiij>abie 0/ stimulntinp ike impaired orepin or orijans to increoiitd actnity 
iur example the kidnev roav coutam a substance that timulates the 
living kidnev veils to inertased sccretorv activitv ilthough the substincc 
It elf cannot secrete urine It is snppo cd for example, that the m iiu 
man glands contain galacfagogiic su1>stincis Substances mav be prepared 
from the gastric muco a that induce secretion of gastric juice when in 
jeeted into the blood The Intr contains a cliolagogue m so far as it 
contains bilc elements Ivervous tissue 13 rich in lecithin ami some have 
held that administration of lecithin is favorable for the growth and 
metabolism of nervous tissue etc 

Tho existeiKC of such specific orjanoiropit suhslanrcs in these Tonous 
orpins must first bo demonstrated b\ xvcurafc laboratory experiments bo- 
foro one is ju tihed m using siicb 01^111 extracts on patients, where even 
nuder the best of conditions all tbo factois cannot bo controlled Tho 
indiscriminate use of tissue extract", lu maladies ot unknown or complex 
origin leads to confusion At least otic can pi ice little credenci on tho 
results of such clinical u«e of organ extracts until supported bj laboratorv 
experiments on animals This prnicipl** must be insisted on all the moro 
in 0 manj of tho clinical ksions of the kidneys lungs liver and brain 
can be reproduced experimentally in animals 

A tvpical case in point is the testicular «pcrmin' of Poehl, which 
0*33 proclaimed as a general metabolic stimulant and for a time used as 
a cure-all ’ bv a few uncritical enthusiasts 

Primary Hyperfunction Not Altered by Organotherapy — There is 
httle or no hope for successful organotherapv m dtsea«es due or supposed 
to be due to a pnmarv hvpcrlunction of organs ^\hero a malady is def 
initelv traced to primary hvpcrfunction of an organ, the remedy is sur 
Rical {direct or indirect), not medical But the question of an out and 
out organ hvpcrfunction, including senous clinical disorders is at present 
s lomplex and uncertain cliaptcr m medicine Gistnc hvper«ccretion 
or hvpGraciditv is supposed to cau c certain sxmptoma in gastric and duo 
dena! ulcers and in so-called vagotonia The syndromes of toxic goiter, 
acromegdlv licmolvtic jaundice and certain types of anemia hyper 
gonifalism and osteomalacia are held bv manv scientists and clinicians 
to bo caused bv hvpcractivitv of the thyroid hypophysis spleen pineal 
bodv adrenal cortex and gonads respectively If it shall be clearly estab- 
ished that sufficient hvperaetivitT of these and other glands of internal 
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Great progress has been made m the former attempt, it has been shown 
that mauj organs, produce internal secretions essential to life or essential 
to normal life Much le'is progress has been made m the successful utiliza 
tion of these internal ^ecretioni m disease, and wl are onlj beginning to 
be able to etplam the cau«e of some of the failures 

The first stop in rational organotherapj was taheu bi Brown Seqiiaril, 
m 1889, in his work on the physiological cffocta of extracts of the testicles 
The work of this French ph\siologi®t was not well controlled, and bis 
claims greath exaggerated Nevertheless, his theory that “all glands 
whether tbev have excrctorv ducts or not, secrete useful principles, the 
absence of which is lelt when these glands arc extirpated, or destroyed 
b\ disease,” foreshadowed thewodtm “hormone’ phvsiologi Rational 
organotherapy was finalh Obtihlished in the eirh nineties by the sue 
cessful control of the simptoms of thvroid hvpofunctioning by the use of 
thyroid extract through the work of Sclaff, Rtverdin, Koclicr, Fox, 
Mackenzie, Murrav, and others Tins brilliant nchieveineut has had two 
effects on 8uba(y)iunt biologicil uivc'Stie.ation and clinical practice (1) it 
has been a potent stimulus in establishing sinnlir types of function and 
methods of practioil control for other orgins of the hodi (2) it hei 
stimulated the clinical use of other organ pnparatioiis without definite 
phv Biological indications of their value and witliout exfitrimental control 


GENERAL PRINCIPLES OP OROANOTHEBAPY 

Hormone Substance Essential — Successful tnatinent of the symp- 
toms of hvpofunction of nn organ bi extracts of siid organ requires that 
the essential function ot the organ consists in producing a substance or 
substances m the nature of hormones 

It follows as a neccssarv eorollan to this principle that organotherapi 
IS out of the question in the case of tissues m which the production and 
storage of such substaucts are either aliscnt or of no fundamental nnpor 
tance in the function of the organ Tlie lung tissue permits or produces 
the exchaiijjC of oxvgen ind carbon dioxid between tin. blood and the air 
So far as we know the lun„ tissue does not store m\ substance that can 
in an\ way facilitate lung function or act as a substitute for the livmc 
lung Hence, the certain futilitv of hmg extract tberapv of pneumonia 
or pulmonary tuberculosis 

The same general situation exists m regard to the kidneys the Iner, 
the nenous tissue the heart and muscular tissue m general, and possible 
other organs No araonnt of flooding of the body fluid with kidiiev ex 
tracts can separate the urinary constituents from the blood in the ab- 
sence of living kiclnev cells ITie liver phvs a complex part in the body, 
and part of its function may be the production of important hormones , 



rFXFR\T PRIlsCIPLES OF ORGAJ. OTHER \Pr C39 


of these substances are produced by the ^and cells and are of equal im 
portance in gastric function The reason is evident Pepsin is stored 
up as pepsinogen m the resting cells while the hjdrochlonc acid is not 
stored up but di'chai^d from the cell as voon as formed Hence a gastric 
mucosa extract contains the former hut not the latter and in organothenpy 
of the gastric mucosa hydrochloric acid must be added from some other 
source Analogous conditions ma\ obtain in some of the endocrine glands 
It IS, therefore, important in detennmmg to what evtent the internal se- 
cretions are stored in the organs producing them and how much of them 
is neccisary to maintain health This is po sible m a general wa\ in the 
case of a few organs Thus, fiom studies on the amount of thiroid 
which It 13 necessary to administer to roamtam health in animals or man 
suffering from removal or disea o of the thi roid it is possible to form an 
approximate estimate of how much tin roid secretion isnecessarv and from 
the weight of the gland how much material is stored in it Such calcula 
tions show that the normal tbaroid contuns sufficient secretion to meet 
the demands of the bodv for several weeks 

From a determination of the amount of epinephrm contained in the 
blood of the suprarenal vein and from the rate of blood flow through the 
suprarenal glands it is possible to make a rou^b estimate of tho amount 
of epinephrm produced daih When the amount is compared with that 
actuaUv found on chemicil analysis in the supTvtcnal glands, it is found 
that the latter is equal to tho epinephrm output for onlj a few hours 
hince some of the internal secretion is almost invanahl} lost or destroved 
in the manipulations neccssin to prepare the gland for administration, 
it 18 evident that the conditions m flit case of the thjroid arc far more 
favorable for success than m the ca«c ot the suprartnals and the pancreis 

In addition to knowing how much of tlic accretion is stored in the 
gland, it IS important to know how urg< nt is the body a need for the secre- 
tion and how long the latter remains m the bodv Light on these ques 
tions has been obtiined bv dctennming how «oon svmptoms appear after 
removal of the glands Taking two extrtmea it Ins been found that 
sjTuptoms may not appear for weeks or months after removal of the 
thyroid whereas they appear within four to eight hours after removal 
of the pancreas and thej maj appear within a few hours after removal 
of thf parathyroids or the adrenal cortex. It is evident that the dunces 
for successful organotherapy are much more favorable in tho case of the 
thvroid gland 

Stability of Hormone — The physiologically important hormone stored 
m the gland must be sufficiently stable to resist the necessary chemical 
processes of making the gland extract, and for practicil organotherapv 
'he hormono must resist the action of the digestive enzvmcs and must be 
absorbed into the blood in active form. 

Tbis IS probably the most serious. limitation of organotherapv All 
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secretion cause disease, onh tjpc of orgaiiotlierapy that ma) he of 
^alue IS the administration of organ extracts that depress the h^peractnc 
gland— if there are such extracts For example, it has been reported that 
ndministrition of oiarian extract to joung male animals retards the de 
■velopracnt of the testes, and the obsenationa of Lillie on the rreemartm 
oem to shoiv that the toatienlar and ovarian secretions have some mutual 
inhibiton action on the deaclopmtnt of the rcspectne sex characters, at 
least 111 carlj embryonic life This tvpe of organothcrapi is at present 
purely empirical, and should he -well grounded b;y animal experiments 
before it is applied to patients If the liypcractiMt\ of a gland is a 
compensatory one, administration of extract of that gland may arrest the 
gland growth but will not control any other syanptoms The ‘ hapcrplasia ’ 
that may be induced in some endocrine glands by extirpation of other 
endocrine glands is no evidence that the extirpated glands secrete hormones 
holding the other glands in clieck Hence, there is at present no expen 
mental basis for a pituitary organotherapy of toxic goiter If the ghndu 
lar hyperplasia and hyperactivity is primary, such organotherapy is clearly 
contra indicated 

Dystrophy and Perverted Secretion — Tlicro arc it present no definite 
indications for organotherapy m disease due or rather supposed to bo due 
to organ dystrophy, that is, a poryerted or pathogenic secretion 

The theory of a ponertod or pathogenic secretion ns the cause of dis 
CISC has been ndyancod for some of the maladies related to the glands of 
internal secretion, notably the thyroid and hypophysis The theory Ins 
little or no basis m established fact But assuming it is true, the fol 
loyving possibilities must be considered ( 1 ) The gland may yield both 
the normal and the pathogenic secretion In that case the patient yyiH 
shoyv no symptoms of glandular hypo activity, the symptoms of the dis 
ease being solely due to the perverted secretion In eueh a case specific 
organotherapy will m all probability prove useless, as there is no reason 
for belieying that the normal secretion of the gland will control the patho- 
logical secretion ( 2 ) In yielding the pathological secretion the gland 
may be so altered that the normal secretion is diminished or absent This 
IS the most likely condition In such a case the syndrome yvill be a com 
plex of glandular hypo activity and pathogenic secretion, and it is obvious 
that organotherapy may liave a favorable etFect on the hvpoglandular 
symptoms but leave the pathogenic secretion symptoms unaffected 

Accumulation of Hormones — The hormone or hormones must be 
stored up m active form, and m some quantity m the organ producing 
them, for successful organotherapy of this organ 

It IS obvious that unless the specific hormone in question is stored m 
the gland to some extent, admimstration of the gland extract m hypofunc 
tion of the gland will be useless For example, a glycerin extract of 
gastric mucosa contains pepsin, but no hydrochloric acid, although both 
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Iledon claims tint when the blood from the pancreatic feiu is m 
traduced into the portal cimilition of a diabetic animal there is a 
diminutiou of the glycosuria while it has no effect when introduced into 
the general circulation Thus ho concludes that it is ncccs arv for the 
internal secretion of the pancreas to reach the liver in order that it 
mav lx active But Iledon’s results are disputed bj Larlson In anv 
event, it is a fact that the establishment of an Eck fistula in animals 
docs not induce hvpcrgljccmia and ^Ivcosiim on ordinary carbohydrate 
rations despite the fact that by tbis operation all tlio portal blood in 
chiding tint from the pyiicreas is sent into the {general circulation before 
a small fraction of it reiches the liver bv way of the hepatic artery 
Hedou 8 theory is niitenahle in y levv of this tart But yv e lia\ c a classical 
example of such distant activation m trvpsniOo*“ at'd cnterokinase, 
and the possihility of analogous conditions in the gland of internal secre- 
tion yvherc all attempts to i olat© or demonstrate activo hormones have 
80 far been failures must alvrajs be kept m romd and te ted 

Standardiaation of Products — The hormones must bo relatively 
table in the form in which the gland or gland extract is put on the mar 
ket for thenpeiUm or ri-seirch purposes and the or^^an preparations must, 
so far as po sible b« chemically and physiologically atandardued 

IJ'o argument is needed in defense ot this principle, although it is not 
always complied ycith Stability of the lormoncs mav not bo attainable, 
in which case yve must haye reconroe to fresh glands or fresh extracts The 
only criticism that may b© legitimately directed against manufactuniig 
concerns in such cases is for failure to indicate the date of preparation 
of and the rate of deterioration ot the extract While pancreatic secretin 
has BO far proved to be of no therapeutic yalue it can be prepared in 
active form but not kept from rapid deterioration, so that the prepara 
tions on the market become inert m a few weeks This yvould bo B^nous 
in case the ictue secretm was of anv value m cunOc, or controlling disease 
The chemical and physiological standardization of such substances as 
thyroid pituitary and adrenal extracts or ‘insulin is just as important 
as the standardization of diphtheria antitoxin It should be insisted on 
bv thf profeosioii and rcfiuired by law, in vnew of the fact that the prepara 
tioiis cn the market may show gicat vimtions m plivnologic al activity 
This is obviously a great drawback to the successful use of thesi' substances 
m di case The standardization of insulin is imperative in view of 
the 81 nous consequences of an osenlose of thu substance 

The importance of chemical and physiological standardization of prep- 
arations of the parathyroid and the corpus hiteiim is equally obvious 
The parathyroids are very small organs distributed on and in the thyroids 
and in some case m the thvmns It takes a good deal of training and 
care to avoid the inclusion of small accessory thvroids or nodules of 
thymus in gathering fre h parathyroid material There is some evidence 
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hormones are probahh (in fact, must be) soluble m senim or Ringer’s 
solution But, because of the necessity of continuous or daih admin 
istrition, intravenous or hypodermic injections of c-ytrtcts of the entire 
glands produce toxic effects, m some eases more serious than the symptoms 
treated, oyvmg to the presence of injurious tissue split products The 
chemical manipuhtion necessary to remoye these toxic by products in 
troduces greater chances for destruction or loss of the hormones thorn 
selves Moreover, intnveiions or hypodermic injections must as a nilt 
be done by a physician or a nnrse, and even vvlien this is done there are 
chances for local and generil infections wlieii employed daily or several 
times a dav for months and yeirs fins is one of the difficulties of the 
msulin thenpy of diabetes Practical ortjanothcntpij iliiut Itmih itself 
tn most cases to adminisiralion of the gland or the gland extract hj moiith 
That is, the hormone must run the gamut of enzvme action both in the 
lumen of the ohmentarj tract and in the wall of the absorbing intestine 
In view of this tact, the failures of oroinotherapj are less surpnsuig to 
biologists than the atnking success in the case of the thvroid If the 
founders of thvroid organotherapy had known of the general completeness 
of the protein and fat lijdrolvsis in the digestive tract, we btlitve they 
would sc ircely have had eourae,e to try the feeding of thvroid in myxedema 
and cretinism 

Classical examples of destructive action of the digestive enzvanes on 
hormones and alleged hormoiKS, or failure of these hormones to reach the 
blood m active form when administered by mouth, art epinephnn pitu 
itnn insulin and the pancreatic and gastric secretms 

Activity of Hormone — Hit Jiornione must bo present in the gland in 
actue form, be activated bv the chemical processes of preparing the ex 
tract, or the normal activator added to the gland or the extract 

The thyroid hormone, ns well as epmeplirin pitiutrin, 'insuhn,” 
are present in the glands m active forms or activated by the processes 
of extraction Wliether anj of the other internal secretions are stored 
as pro hormones and must be activated in or hj the products of other 
organs has not yet been determined jMunser assumes that all the endo 
erme glands work in pairs one activating or inhibiting the other He 
therefore concludes that before on oigau is used m organotherapy it must 
be ‘activated b\ previously removing the inhibiting gland from the 
animal For example, before using the pancreas of an animal to con 
trol pancreatic diabetes m a patient, the animal must have had the an 
tenor lobe of the hypophysis extirpated some time before the pancreas 
IS excised m order to jield an “activated ’ pancreas This fanciful thcorv 
18 not borne out bj the w ell established facts of thyroid organotherapv, 
and we shall point out later that extirpation of some of the alleged m 
hibitors of the adrenals do not influence the epinephnn content of the 
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tclligcnt couperation of the ehnie and the laboratorj will assure a quieter 
arnval at the truth 

The Dangers in Organotherapy — ^When as lu the case ot the thyroid 
oral administration is effective, this method should be used evclusivclj as 
a routine procedure There is dancer m overdosing with thyroid extract 
even when given by mouth but all ot the other endocrine preparations 
can be adminutercd per os in Isrge doses and for long periods yiith little 
or no delettriDUs effects Thcit. mij also bi no eyidencc of beneficial 
effects, but that is another story Wc aw, now concerned yyith the dangers 
of cTganolhenpj 

Intravenous organotherapy is the most dangerous hypodermic and 
intramuseiil ir administration is less d iDj,erous thin the iiitriy enous route, 
hut hypodermic injections of crude organ extracts are capable of seriously 
injuring the patients through (1) anaphylaxis (2) tosic protein denya 
tnea (lustamin, peptone'-, etc I , ( tone lipoids (cholin neunn etc ) 
(4) locil dimige of tisMies ot the site of injection Hence is a general 
principle, organ exirach of un/wo«« eompostlion {and fkit tnchides all 
of them except thyroxin adrenalin and uitk some re^criationa ptliiitnn 
and insuhn ) inu.s< jiol he giien infraiemv-di/ or hypodermically es 
pecidly vJtin repealed admiuistralions are called for Crude endocrine 
products parenterallj administered intro<liicc the additional danger of 
nonspecific protein therapj ^\c must cltirlj rccognite that intraycnous 
or hypodermic therapj is always unphjsiologicil and should be used 
only y\ith pure products, and when the oral route jields no results, or too 
aloyv effects 

The principle laid down in this paragraph puts a serious task before 
tho manufacturer of organotherapcutic products a task demanding the 
^'gheyt grade of scientific ibihty and complete integrity infect a higher 
t'pe of accuracj and integrity than that required m ordinary honest 
business 

Early lersus Late Therapy m Endocrine Hypofnnctions — The im 
portance of early diagnosis and therapy of hypofunctions of the gland of 
internal secretion is obyious sinct the early therapj may check further 
deterioration m the gland sjstem pnmarilj involved and preyent the 
deyelopment of non reycrsible atrophies or abnormalities in other organs 
Earl} therapy may thus be effectne while late treatment is less or even 
non effective But sex aplasia and ihsenee of adole cence dui to hypo 
thyroidism mav, m some cases at least he corrected bj thyroid organo 
therapj begun as late as the thirtieth or fortieth year 

While yye all subscribe to this principle the great difficulty comes in 
the application from the fact that none of the tnetpteni symptoms of hypo 
function of any endocrine sydem are speetfie For example the primary 
etiology of slight nervous disturbances ali^t adiposity sli^^ht disturb 
snee m groyvlh slight disturbances in sex functions, slight disturbances 
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of variation in function of corpus luteum irith tlie ago of this temporary 
organ, and with the incidence of pregnanev Even the moat careful manu 
facturer, therefore, is fating great difficulties, since his only sources of 
raatenal are the abattoirs and the onl\ criterion of the time of ovulation 
in the abattoir animals is tlie appeannee of the ovarj hv direct inspec- 
tion Damiereuthcr states that onl\ one of the sei eral dnig firms who 
pi ice ovarian products on the market would affirm that their corpus luteum 
preparations arc made from tlie corpus luteum of pregnant auimak 
Ilicre exists, at present, another «!erioii3 soiirte of error or cause of dis 
cupancies in therapeutic effects m the usual practice of rcmmmg fats or 
lipoids from the dried products or «>olutions of such organs as the ovan, 
the h\pophaais, and the adrenal cortex The sohenls ihat remote ihe 
lipotds may aJso remote ihe hormones Until the hormones have been 
actually isolated it vould «eem more promising to use the entire gland, 
at least when gi\en hj mouth 

Clinical Control m Use of Organ Extracts — In case of the endocrine 
ghnds m nhich organofherapv is still in the balance tbe clinical use of 
organ extracts should bo most ngidl> controlled and should be preceded 
or paralleled bj animal experiments 

Empirical organotbenpi is not to be condemned entireJi, but triea 
organ extracts are used in tins waj without the guidance or positive in 
dications from plnsiolog^ or patholog), medical progress demands that 
other factors be eliminated so far as possible, so that the results max 
Inae some meaning A careful pcntsal of the literature will convince 
any candid man that we are great sinners in this regard The other fac- 
tors we refer to are (1) other therapeutic measures such as changes in 
diet, occupation, environment, etc, simultaneously instituted, (2) the 
element of suggestion and (3) the natural historj of the malady For 
example, if we disregarded the natural course of colds, or raump», or chorea, 
we could readilv establish a splendid organotherapv of these diseases 
This IS too obaious to mention, except for the fact that our literature 
demonstrates that it is so frequently forgotten Our age has been char 
actenzed, medically, as one of therapeutic nihilism On the coutnrj, 
in. the field of infernal glandular diseases and organotherapy d ts an age 
of therapeutic credulity and foolish faith i» the hiological and medical 
omniscience of drug manufacturers 

The ideal scientific control is not easily attained m most clinical cases 
There are the spontaneous fluctuations in the seyerity of sjmptoms, spon 
taneous repair, irrespectne of all therapj, and factors of general hygiene 
and nutrition which the good physician always endeavors to improve 
There are the uncertainties of diagnosis m all border line cares, especiallv 
in the so-called pluriglandular diseases Hence the value of the guide and 
aid of definitely controlled animal expenmeiits Clinical results yvill ever 
constitute the final test of organotherapj m any given condition, but m 
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practice ra her than medical practice The comlnned administration of 
ectnets of organs of known or probihjp endocrine tunciions as empirical 
thenp) IS based on the foJlmwng oonsidcrations 

1 There is some e\idence of mutual interdepenclcnco of omc of the 
endocrine plands Tims the normal functioning of the gonads depends 
imong other filings on the thyroids and possibH the hspoplissis and the 
adrenal cortex while e^tirpition ot the gonads lenls in some species to 
changes in the lnpoph^slS th\mns, and the adrenals 

2 Endocrine glands, like tht thiroida or the pincrcas that hare 
fundamental influences on the ginenl mttabohsm and giowth, will neces 
sarih influence the other glands as well kpirt from tins tspe of facts, 
the theories of specific influence (stiimilation or inhibition) of one gland 
on others re«f on precarious foundati ms But it is quite probable that 
conditions like dietary defitieneics and chrome or acute infections hsve 

ome effects on the entire endocrine system and more so on some tlian on 
others 

8 The alio^e consideration has led to the theorc that endocrine dis 
orders are seldom if esor confined to single svstims tint thes are in 
fact, phiriplandnlar The eorollan to this theors is the pliinglandiilar 
fherapj of these diseases But it niiisf not he /orp.i)tff>ji that in the eiperi 
mental animal specific disea es arc produced b\ damaging spccitic glands 
of interml secretion and so tar is org mofhcrapv is at all effective it 
suffices to administer the proiluct ot the damaged gland to control the 
disease It is not necessarv for < xample to add pituitary p,onad or 
adrenal cortex to the thvroid extract to control experimental cretinism 
or myxedema 

4 Fortimateh, to tiflfe roost pJiiriglanduIar therapies hare hien ad 
ministration of the mixtures bv month In this wav the least damage 
IS done to the patunt But the pccious tlieorv that wo can supply the 
human bode with anj qtiantitj and qualitv of endoenne pabulum the 
infernal coordination being so perfect that the bode cells pick out onJv 
the kind and quantity of Iiormones needed is not onh without hisis in 
demonstrated facts, hut IS III some instances (as the tin roid anil possibly 
the hjpophvsis and the pancreas) definitely contradicted The fact that 
most of the endocrine products are more or less inert when tiken by 
mouth probably explains much of the success of the pluriglandular tlieripv 
in the hands of the uncritical 

1 But sou SIT, all these eonsideritions and objections to pluri 
glandular therapy are academic and Inside the point The whole matter 
IS Dona the patient improve or get well on that is because of the 
plurighndiilar diet? \es that is tbi mib We can throw the rationale 
0 the therapy to the wind provided the pitient improvis and does not 
relapse when he receives our bill All systems of lioalin^ point to sue- 
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m metabolism, slight mental rctardition or inferiority, etc, mn^ he en 
tiielv outside the endocrine field, nnd it is now claimed by some that 
both hyperthyroidism and hypothyroidism may be prisont in porous i\Iio 
Inye *1 normal basal metabolic rate Larly diagnosis becomes, therefore, 
essentially gne swoik, and the meinmg of positiye results of organo- 
therapy based on a gne sed diagnosis become also a matter of guess This 
IS undoubtedly one of the most disturbing factors in cyahiating the re- 
sults of organotherapy at present How are yye to proceed with fairness 
111 face of the following facts* 

1 None of the incipient si/niptom? of endocrine hypofiinction are 
spcciht 

2 Slight hypofiinction of any one of the endocrine glands may be 
only tomporan, yvitb «pontaiuoiis recoyery Any therapy of such con 
ditions is apt to lead us to wrong conclusions, and thus impede tiie progress 
of medical art and science 

3 Prolonged and niarhcil hypofiinction of at least some of the gluida 
of intirnal «ccrctiou (for example (he thyroids, pirathyroid*, paiicroaa) 
may induce i more or less irrcycrsiblc pathology m other organs, render 
lug late therapy less cffcctiye 

>l\liat IS the doctor to do in this dilemma ? Is he to apply an in 
diBcnimnate or pluriglandular thenpy in incipient and uncertain cases, 
on the chance of a random hit, or is be to await developments, thereby 
possibly harming the patient* 

It yyould be presumptuous for any out man to dictate the Ime of con 
duct here, but I think the following points art yyithm reason 

1 hen the diagnosis is a guess, let us all admit that the meaning 
of therapeutic results is also a giHss 

2 Internists as well as liboratory men should make greater efforts 
to work out reliable criteria of incipient endocrine liypofunctions, and 
determine more clearly the time factor of the irreversibility of endo 
crmopatbic sequelie 

Umglandular versus Pluriglandular Organotherapy — In recent years 
there has been a tendency to abandon the use of single gland products m 
favor of gland mixtures This tendency has been pirticularly marked m 
the case of the thvroid, the hypophysis the gonads and the adrenal cortex 
We do not include here the extreme tendency m this direction— the m 
elusion in organotherapeutic mixtures of extracts of organs (like the 
kidney, the lymph gland, the spleen, the brain etc ) — where evidence of 
endocrine function is entirely lading and the use of these mixtures as 
general or ‘supportive” therapy for kinds of disorders This is quack 
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practice ra Her than medical practice The corahined administration of 
extracts of organs of known nr probable endocrine iunciions as empirical 
therapy is based on the following considerations 

1 Tben, is some eaidciice of mntual interdependence of some of the 
endocrine glands Thus the normal functioning of the gonads depends 
among other tilings, on the tharoids and possiblv the Inpophvsis and the 
adrenal cortex, a\hile extirpation of tht gonads leads m somi species to 
changes in the hapopliaais th\mns, and the adrenals 

2 Endocrine glands, like the tharoids or the pancreas that have 
fundamental influences on tin general mctaliohsin and growth will neces 
sanh influence the other glands as well Apart from this txpe of tacts, 
the theories of specific influence (stimulation or inhibition) oi one gland 
on others rest on precarious fonndatioiH But it is quite probable that 
conditions like dietary deficiencies and chronic or acute infections ha\e 
some effects on the entire endocrine 8\stcin, and more «o on some than on 
others 

8 The above consideration has led to the theon that endocrine dis 
orders are seldom if ever confined to single sv finis that thev ire in 
fact pluriglandular The corollan to this tlieorv is tht plun^laiidul ir 
therapj oi these diseases But it must not lie forgotten that in the evpcn 
mental animal specific diseases are produced bv d imaging apetiht glands 
of internil secretion and «o lir as organotherapy is at all effective it 
ufficcs to administer the product ot the damaged gland to control the 
disease It is not necessarv for example to add pituitarv gonad or 
adrenal cortex to the thvroid extract to control experimental cretinism 
or mvxedema 

4 Fortnnatclv to date most plimglanduhr therapies have been ad 
ministration of the mixtures bv mouth In this wav the leist damage 
IS done to the patient But the specious theon tbit we can supply the 
human badj with anj quantitv and quality of endocrine pabulum the 
internal coordination being o perfect that the bodv cells pick out only 
the kind and quantitv of hormones needed is not onlv without basis m 
demonstrated facts but is m some instances (as tht. thvioid and poasibh 
the hvpophvsis and the pancreas) definitely contradicted The faet that 
most of the endocrine products, are more or less inert when fiken bv 
mouth, probably explains much of the success ot the pluriglandular tlieripv 
IB the hands of the uncritical 

But vou say all these considerations and objections to plnn 
glandular therapy are academic and beside tlie point The whole matter 
13 Does the patient improve or git well on that is because of the 
pliiriglanduljj. diet? that is the nnb TVe cm throw the ration lie 

0 the therapy to the wind provided the patient improves, and does not 
re apse when he receives our bill All aystems of healing point to sue* 
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in met^boh8In, slight mental retardation or inferiorit\, etc, ma^ he en 
tircl^ outside the endocrine fidd, and it is now claimed hv “ornc that 
both hyperthyroidism and hypothyroidism mny be present in persons nho 
lia\e a normal basal metabolic rate Larly diagnosis becomes, therefore, 
essentially giiessyyoih, and the meaning of positne results of organo- 
thcr ipy based on i giiosseil diagnosis become also a matter of guess This 
IS nndonhtcdly one of the most disturbing factors in cyaluating the re- 
sults of organotherapy at present Iloyy are yve to proceed yyith fairness 
m face of the folloyeing f lets? 

1 None of the tncii»ent symptoms of endoenne hypofnnetion are 
specific 

2 felight h\pofimction of anv one of the endocrine glands may be 
only tcmporiry, yvith spontaneons recovery Any therapv of such con 
ditions IS apt to lead na to wrong conclusions, and thus impede the progress 
of medical art and sciente 

3 Prolonged and marked hypofnnetion of at Ica«t «owc of the glands 
of internal secretion (for example, the thyroid«, paratinroids, pancreas) 
may induce a more or loss irrcyersiblc patholo^ m other organs, render 
ing late therapy less cffectire 

'What is the doctor to do in this dilemma? Is he to apply an in 
discriminate or pluriglandular therapy in incipient and uncertain cases, 
on the chance of a random bit, or is he to await developments, thereby 
possibly harming tlie patient^ 

It would be presumptuous for any one man to dictate the line of con 
duct here, but I think the following points are within reason 

1 hen the diagnosis is a guess let us all admit that the meaning 
of therapeutic results is also a guess 

2 Internists as well as laboratorv men should make greater efforts 
to work out reliable criteria of incipient endocrine hypofunctions, and 
determine more clearly the time factor of the irreversibilitv of endo 
crmopathic sequel'? 

Uniglandular icrsus Pluriglandular Organotherapy — In recent years 
there has been a tendency to abandon the use of single gland products m 
favor of gland mixtures This tendency has been partieulirly marked m 
the case of the thyroid, the hypophysis the gonads and the adrenal cortex 
We do not include here the extreme tendency in this direction — the m 
elusion m organotherapeiitic mixtures of extracts of or^^ans (like the 
kidnev, the lymph gland, the spleen the brain, etc ) — where evidence of 
endocrine function is entirely lacking and the use of these mixtures as 
general or “supportive’ therapv for all kinds of disorders This is quack 
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The clinician, on the other hand, perhaps knowing le«s intimatelj the 
evidence for the unit> of life and organ function in mammals, is apt to 
become impatient with the strictures of the lahoratorj worker, and under 
value the significance of experimental data in tiie analysis and cure of 
human ills ‘After all,’ the> aav, the fina l arbiter is the crucible of the 
clime ” But in so far as the clinic is or can be a crucible it is identical 
with the crucible of laboratory research and it is onl^ after repeated re- 
fining that either crucible \ields pure gold The following seems obvious 
(1) certain nervous manifestations of endocrine pathologv, especially in 
the group of consciousness, may differ in man and the dog and the labora 
tor} man must admit that conscious nervous manifestations cannot at 
present be studied with aeeuracy in the experimental animal For ex 
ample there is nothing definite!} known m the spayed bitch identical 
with the neurocirculatorv disturbances of the spayed woman When the 
internist reports that these neuroses of the premature menopause m his 
patients are ameliorated by ovarian therapy, the laboratory man has noth 
ing to sa} except the yery obvious remark that nervous symptoms, es 
peciallj in women, are often profound!} influenced bv sugeestion. The 
menstruation phenomena in women arc not completel} duplicated m the 
nit of the lower mammals But as regards the other rcall} objective find 
mgs of gonadectomy and gonad therapy after castration there la no quar 
rel between the clinician and the physiologist 

Both groups must also admit the posstbtUly of differences in actual 
physiological effects of organotherapy per os in man and the laborator} 
animals As pointed out above, bormoncs given bv mouth must pass 
the following obstacles before reaching their field of action (the blood 
and tissues) the destructive action of the digestive juices the destructive 
action of the intestinal bacteria, and exclusion or destruction b} the m 
testmal mucosa So far as we know the digestive ferments are identical 
in all maramala hut there ma} be species differences in intestinal flora 
and intestinal permeability Such differences however, must be demon 
strated, not morel} assumed 

A Complete Organotherapy Probably Not Attainable — In the normal 
animal, hormone equilibrium is balanced b} delicate chemical and nervous 
processes \Vlien this equilibrium is upset disease, it is probably im 
possible to restore complete balance by onr relatively crude methods of 
oigan extract administration It must not be forgotten, however, that 

are aided bv the wonderful plasticity and capacity for readjustment 
on the part of the organism at least under many conditions Even our 
Most successful organotherapy (the thyroid) is merely a physiological 
control not a cure for when the therapy ceases the maladv returns When 
the malady does not return sooner or later when the organotherapy is 
stopped, we have merel} tided the patient over n period of temporal} 
depression of the gland involved a form of gland “re«t cure ’ 
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ccssful cures, to the crucible of their dimes But will ou not a^e that 
v?e must examine the crucible! Pluiiglandular therapj as franh cm 
pincism IS not to bo uholly condemned, even in the twentieth centurv 
But It increases the chances forpo«f hoe fallacies, as feu men are content to 
be mere puppets to the detail min Wc trr to tlnnk, at times 

It is, perhaps, significant that thjroid extract (the one substance 
actiie per os) is so frequently an ingi^ient m the ready to-sene plun 
glandular mixtures, just as alcohol and laxatnes make up part of imnv 
otheru ise inert patent medicines For example, one manufaclunng con 
ceru lists ten different pluriglandular mixtures, and seven of these are 
said to contain thvroid extract 

“Orthophreuic” (thyroid, pineal, testes-ovarv prostate, cerobro«pina] 
substance, activating substances) 

‘ Virilogemc” (anterior lolx, adrenal cortex thvroid testes, prostate 
actuating substances) 

“Galactagogue” (mamma, placenta, posterior lobe, thvroid, activating 
substances) 

“Jlorphogenio” (thyroid, adrenal, pitmtarv, pineal, thvmus, actuating 
eubatancca) 

Catabolic” (thyroid, posterior lobe, adrenal medulla, spermuiiini, ac 
tivating substances) 

“Femmilogenic” (pituitarv, adrenal, thyroid, corpus luteiim, orarv 
mamma (virgin), actuating substances) 

'Osteoplastic” (thyroid, pituitary, parjthvroid, adrenal medulla, thy 
mus, activating substances) 

We are not informed what the ‘'activating substances” are, except in 
the ca«e of the thyroid, where it is said to bp lodids The use of these 
mixtures thus amounts practically to dosa^ of the patient with thyroid 
extract and potassium lodid 

Experimental tersits Clinical Organotherapy — Despite the minor 
difference m species m the kind and eventy of Bvmptoms induced bv 
specific endocrine pathology , and minor species differences m the effects of 
organotherapy, it is a striking thing that in all securely ebtahlishcd facts 
of endocrine diseases and therapv, there is a practic illv complete parallel 
between the expenmental mamraxl and mvn "Vto need mention only the 
thyroids, the parathyroids, the gonads, the pancreas This fortunate fact 
rendered possible the rapid advance m the analvsis of endocrine diseases 
m the last fifty years This fact also tends to render the laboratory m 
yestigator okeptical in relation to therapeutic results on m in that cannot 
be duplicated in the laboratory, especially if the clinical reports include 
such variables as guessing the diagnosis several synchronous therapies, 
and inadequate controls m the way of the natural history of the disease 
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In the adult Dormil animiJ the tLiroid is made up of acini of cnboidal 
cells witb tbethjroid colloid filling the center of the lumen In mammils 
this adult structure begins to appear it or a little before birth In earh 
intra utenne life there la no colloid or definite 'irrangement of the cells 
into acini 

The colloid IS obvioiisl} a cell product (cell degeneration or cell secre- 
tion) But its relation to the ^l^nd function is not jet clear Benslej his 
sucteeded in staining an intracellular tlijroid colloid This colloid is 
most nhundant in the region of the cells adjacent to the hrapli vessels and 
Hood vessels It is usiiallj held fhit the colloid m the lumen of the 
acini represents a storage state ol the phvsiologicallv important internal 
secretion iihich according to the needs of the bodj becomes changed, is 
reah'jorhcThj the cells and passes into the blood stream 

The blood and Ivinphatic anpplv to the thvroid is verv abundant so 
that the blood flow through th* gland per mass of tissue is greiter than 
m anj other organ in the hodt MauJev and Ifarine have shown that a 
piece of thjpoid transplanted in other rc5,ions of the body stimulates the 
development of a similar extraordinarv blood suppiv The great vas 
cularitv of the thvroid is therefore intimately related to its specific 
function 

Significance of the Thyroid Innervation — Branches from the cervical 
sympathetic nerves pass along the thvroid vessels to the gland These 
thvroid nerves have with certamtv i vasomotor function Iheir stimula 
tion causes primary vasoconsinctiun ot the gland and this is followed 
hv vasodilatation at the end ol the stimulation The question whether 
there are aUo true secretory fibers in the thvroid nerves has been at 
tacked bj diverse methods without aa vet yielding conclusive results 
^ her and Elack, also Ossakm report that stimulation of the thyroid 
nenes increases the excitabilitv of the depressor reflex mechanism due 
to an increased thvroid secretion thrown into the blood Rabe etal found 
that the stimulation of the nines reduces the lodin content of the gland 
and this was confirmed by A\alts but the latter investigator also found 
that identical decreases in lodin were induced by raecbauicallv produced 
circulatory changes (temporary vaoooonstrictionj in the gland ^\atts 
findings are questioned bv \ an Dyke Cannon reports that a siicccasful 
union of the phrenic nene with the cervicd sympathetic induces some 
of the symptoms (nervousness exophthalmos increased metibolism) of 
thyroid hvpersccretion owing to the continuous respiratory nervous dis 
charges from the phrenic acting on the gland cells The fact itself is 
contradicted h\ Troell but if it shall be proved correct na reported hv 
Cannon, the excessive thvroid activitv may be due to circulatorv rather 
than secretory nerve disturbances Cannon also finds that stimulation 
tif the thvroid nerves produces an electrical change m the thvToid «imilar 
to that induced in muscle or in nerve when thrown into activity This 
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THE THYROID 

The employment of thjroid in human medicine in cases of congenital 
absence, atrophj, or deatnictnc lesions in the gland is a typical case of 
hormone thcrap> It w also tn reality our only u ell established case of 
successful orpanot/ierapy The miTked result ^ith this organ has been 
the mam impetus and guide in the attempts to work out an organotherapt 
for the other endocrine glands The thyroid produces a substance or 
substances of specific plnsiologicnl importance, stable tn intro not de- 
stroyed by the digcstue juices or the bactena of the alimentary cam], 
and absorbed m active form into the blood The functions of the gland 
may be partly replaced by the administration of the gland So well 
established is this principle that conditions of the thv roid can be diagnosed 
in part from the effect® on the body of the administration of the gland 

The administration of the thyroid in organotherapeutics is based parth 
upon clinical and partly upon CTpcrimcnlal work The latter preceded tbe 
former, but the two methods have been closelv combined, each reacting 
upon tho other The gland was not employed in medicine until a ra 
tional basis for its use had been established expenmentally, empiricism 
bad no part m its introduction 

The most important steps in our knowledge of the thyroid are the 
following (1) the demonstration (by Scluff, Ruerdin, Ivocher, and 
others) that extirpation of the thyroid in adults leads to a senes of dis 
turbanccs designated bv tho term cachexia strumipnia or myxedema, 
(2) the experimental production of cretins by removing the thyroid in 
young animals, and the recognition of sporadic and endemic cretinism 
in man as duo to hypothyroidism, (3) the domon®tration that the symp- 
toms of hypothyroidism can be partly controlled b\ thyroid administra 
tion (Ewald, Baumann Jiilagnns Levy, Pick and Pinelea, JIurny Howitz, 
Mackenzie, Fox, Kocher, and others), (4) tho discovery of the thyro 
lodm and the subsequent “tndies of specific thyroid chemistry (Baumann, 
Oswald, Hunt, JTanne, Koch, Kendall) (5) the demonstration of a re- 
lation of thyroid physiology to the diet (Watson, Hunt, Marine, Burget, 
Bensley ) and possibly to inftctions processes (McCamson Bosenow) , 
(6) the studies of the possible control of thyroid activity through secre 
tory nerves and circulatory changes (Asher, Watts Cannon, and others) 

From the standpoint of clinical medicine some of the mo«t impor- 
tant problems in thyroid physiology remain yet unsolved, nameh, the 
cause and significance of the thyroid changes in so called toxic goiter in 
man and the cause of endemic goiter 

Function of the Thyroid — The thyroid develops from the epithelium 
of the branchial clefts of the embryo Theembryological anlage of the 
thyroid is thus similar to that of the parathyroids and the thymus gland 
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la the adult normal nnimal the tbaroid is made up of acini of cuboidal 
cells with the thjroid colloid filling the center of the lumen In mammals 
this adult structure begins to appear at or a little before birth In earh 
intra uterine life there is no colloid or definite arrangement of the cells 
into acini. 

The colloid Is obviouslj a cell product (cell degeneration or cell secre- 
tion) But Its relation to the gland function is not 3 et clear Bcnsle^ h is 
succeeded in stiming an intncellnlir tli3roid colloid This colloid is 
most abundant in the region of the cells adjacent to the lymph ves els and 
blood c easels It is usuallj held that the colloid in the lumen of the 
acini represents a storage state of the physiologicallv important intern il 
secretion which according to the needs of the body becomes changed, is 
reabsorbeiTb} the cells, and passes into the bloodstream 

The blood and Ij-mphatic supply to the fh>roid is ver3 abundant so 
that the blood flow through the gl md per mass of tissue is greater than 
in in3 other organ in the body Hanley and llirine haye shoyyn that \ 
pici.c of thyroid transplanted in other regions of the bod3 stimulates the 
deyelopment of a similar eytraordinary bbod supph The great ya 
ciiUnty of tho th3roid is therefore intimately related to its specific 
function 

Significance of the Thyroid Znnenration — Branches from the cerneal 
sympathetic nerves piss along the thyroid vessels to the gland These 
th3roid nerves have with eertamtv a vasomotor function Their stiraula 
fion causes primary yasoconstnction of the ^land and this is folloived 
bj Tasodilatation at the end of the stimulation The question whether 
there are also true ocretorj fibers in tho thyroid nerves has been at 
tacked b) diver c methods without as yet yielding conclusive results 
kshcr and Flack also O saLui nport that stimulation of the th3rr>id 
nerves incredses the evcitability of the depressor reflex mechinism due 
to an increased thjroid secretion throyyn into the blood Esbe, et al found 
that the stimulation of the nerves reduces the lodin content of the gland, 
and this yvas confirmed hj hut the litter investigator also fimnd 

that identical decreases 111 lodiu were induced by mechanically produced 
circulatorj changes (temporary yasoconstriction) in the gland Matts 
findings are questioned by Vin Dyke Cannon reports that a successful 
union of the phrenic nerve with the cervical sympathetic induces some 
0 the symptoms (nervousness, exophthalmos mcreased metabolism) of 
jroid hjpersecrction owin^, to the continuous respiratory nervous dis 
c arges from the phrenic acting on the gland cells The fact itself i« 
^utradicted by Troell but if it shall he proved correct ns reported bv 
annon the excessive thyroid activity mav be due to circulatory rather 
nerve disturbmces Cannon also finds that stimulation 
♦ thyroid nerves produces an electrical change in the thyroid similar 
t at induced in muscle or in nerve when thrown into activitj This 
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he mterprets is pronag a direct secretory nerve action However, Schafer 
has reported similar electncnl changes in the mammary gland on injec- 
tion of pituitrm, and it is now demonstrated that pituitnn cauee«, not 
milk secretion, hut nierelj a di<wdiargo of the milk present in the duct 
svstems bj contraction of the duct musculatures Moreover, the electrical 
response m tho thjroid, as reported Cannon, was sometimes positive 
and sometimes negative It docs not seem possible at present to interpret 
both of these effects as duo to an increased secretory activity Moreover, 
denervation of the thjroid in normal animals does not produce hvpo- 
thj roidism, and transplanted fragments of th} roid appear to function m 
a normal manner without nerves Cmnoii, et of also report that stimuli 
tion of the th'^roid nerves leads to a temporarj acceleration of the de 
uervated heart Thej interpret this heart acceleration as duo to an 
increased thvroid «cerction This interpretation is at present open to 
question 

If secrcton nerves arc present thev arc certainly not iieccssarv for the 
normal gland function The control of the gland actmtv is, therefore, 
essentialh humoral one, ns indicated hv the great vascularity But the 
question of thjroid secretory nerves is, iicvcrthcless, ono of great prac- 
tical importance m relation to the cause and control of possible hyper 
thy roidism 

Chenustry of the Thyroid — The older investigators reported the 
presence in thyroid of albumins, nuclcoproteins, albumoses, leucin, aantbm, 
hypoTanthm, lactic and succinic acids, etc In glands which have under 
gone cystic degeneration the finding of mucin, cholesterin, motheroo 
globm, bile pigments etc , is reported 

lodin — bince the discovery, m 1895, by Baumann, of lodin in the 
thyroid, intercut in the chemistry of the gland has centered largely around 
this element, and the substances with which it is in combination 

The amount of lodin m the tlivroid, not only of man, but of the lower 
animals la extremely yanable, being influenced by age, character of the 
food locality, the physiological conditions of the thvroid and manv other 
for the most part unknown, factors Tho thyroids of infants and of 
ncvvlv bom animals contain less lodm than adult thvroids, in fact, it 
cannot be detected at all m many cases at least not by the use of usual 
quantities of the gland, and hv the usual methods But the same is true 
in many instance«i of the tliyroid of adults and, to all appearance, nor 
mal animals Aschbacber gives the avcnif^ amount of lodin in the 
human thyroid between the ages of twenty fire and thirty as 8 98 milh 
grams, it is less both in youth and old age The percentage ba«ed on 
the weight of the dry gland yanes from 0 to 0 4 or 0 5 Extreme vans 
tions both m the total amount and in the percentage occur The thyroids 
of salt water fish contain three times the amount of lodm usually present 
in the mammalian thyroids In some of the marine invertebrates lodm 
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3s present in greater quantities m some of the cutaneous and excretory 
structuns where the lodin cannot h'lve the ph 5 siolOj,ical signiheance it 
has in the ths roid of the vertebrates 

The nature of the phjsioIogicaDy nctive lodin complex in the thyroid 
IS unknoira, notwithstanding the amount of work which has been 
devoted to the problem The form is specific for the thyroid no other 
lodin compound is known which his the specific ph}siological properties 
of the thjroid substance or hormone (\oii Eurth Schwartz Koch Mic 
Lean Hunt and Seidell) It is known to bo united in xome wav to the 
proteins probably to one or more of the ammo acid constituents of these 
(h.oeh, Kendall, Cameron) 

Baumann isolated a specific but ill defined lodin compound from tbe 
thyroid one which has at least manv of tbe «pccific properties of the 
gland vuhstance itself He nnmed this substance “lodothvnn'’ 

Oswald isolated, at least approximately the protein with whu.h the 
lodin 18 combined He named this protein ' th^rogiohulin’ it was found 
to constitute one-third to one-half or more of the weight of the drt gland 
The lodin content vaned from 0 to 0 8C per cent or more Oswald be- 
lieved this thyroglobulin if it contained lodin, to reprevent the tnie active 
principle of the thjToid , Baumann s lodotU) rm could be obtained from it 
by hvdrol^sis 

Oswald also isolated an lodmfrce protein having the properties of a 
nucleoprotein but this protein did not have the charicteri«tic phjaiQlOg,icAl 
thvroid action 

E 0 Koch found that as determined bv the acetonilnl test of Hunt 
the thyroglobulin as well as the metaprotem fraction of the thvroid n. 
tamed the full physiological activity of the entire thyroid Further hydir 
Ivsis into lodothvnn and primary or secondarv albumoses shows a gridu 
ally de<reaaiiig activity, while the ammo acid fractions show little or ni 
physiological activity althou^ tliey retain some of the lodin Tlu 
thyrometaprotein of Koch contains thiee times the percentage of lodm 
found in the entire thyroid yet it shows no greater physiobgical actnitv 
than the dried thyroid The relation of the lodin to the plivsiological nc 
livitv of the thvroid thus appears* to he a direct one Hunt has reported 
that Kendalls thyroxin is less effective than ordinary dried thyroid as 
determined by the acetonitnl test 

Thyroxin —Kendall has isolated and analyzed a crystalline compound 
(CtiHioOjNIs) from the thyroid having three molecules of lodin fixed 
in a protein derivative almost identical with tryptophan This substance 
13 called ‘thyroxin ’ Kendall thinks it is the active thvroid hormone 
Un the whole the action of thy roxm paralleb that of crude thvroid extr act 
m man and animals that hav© some thyroid gland left It has not been 
proved that thyroxin is efi’etUve in absolute cretinism. This would be 
tho crucial test of the true hormone nature of thyroxin llie thvroxin 
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be interprets as proving a direct secretorj nerve action However, Schafer 
lias reported similar ckctncvl ebanges m the mainniar;> gland on injcc 
tion of pitintnn, and it is non demonstrated tint pituitrm cau c«, not 
milk, secretion, but merely a dischiige of the milk present in the duct 
systems bj contraction of tlic duct musculatures Iforeover, the electrical 
response m tbo thyroid, as reported hy Cannon was sometimes positive 
lud sometimes negative It does not seem possible at present to interpret 
both of these effects as due to an increased sccrctorv activity Jlorcover, 
denervation of the tbvroid in normal animals does not produce bvpo 
tlijroidism, and transplanted fngmonts of thyroid appear to function in 
a normal manner without nones Cannon, ef af also report that stimulfl 
tioii of the thyroid nones leads to a tcraporar} acceleration of the de 
nervatod heart Thej interpret this heart acceleration as duo to an 
increased tbvroid secretion This interpretation is at present open to 
question 

If secretory ncncs are present thej arc certainly not neecssarv for the 
normal gland function The control of the gland activity is, therefore, 
esaentiallj a humoral one, as indicated by the great vascularity But the 
question of thyroid secretory ncncs is, nevertheless ono of great prac- 
tical importance in relation to the cause and control of possible hyper 
thyroidi«m 

Obemistry of the Thyroid— The older investigators reported the 
presence m tbvroid of albumins, nuclcoprotcins, olbtimoses, Icucin, ^anthin, 
hvpo^anthin, lactic and sueciiut acids, etc In glands which have under 
gone cystic degeneration the finding of mucin, cliolcstenu, mothemo 
globin, bile pigments, etc , is reported 

lodut ^ — Since the discovery, in 18‘>5, bv Baumann, of lodin in the 
thyroid, interest in the chemi«tr\ of the gland has centered largely aroued 
this element, and the substances vvitli which it is in combination 

The amount of lodin in (he thvroid, not only of man, but of the lower 
animals is extremely variable, being influenced bv age, character of tho 
food, Jocihty, (ho physiologic il conditions of the thyroid and mam o(her, 
for the most part unknown, factors Tlio thyroids of infants and of 
newly born animals contain Jess lodm than adult thyroids, m fact, it 
cannot bt detected at all in many cases, at least not bv tho use of usual 
quantities of the gland, and by tbe usual methods But tho same is true 
in many instances of the thyroid of adults and, to all appearance, nor 
mal animals A«chbacher gives the ayorago amount of lodin m the 
human tbvroid between the ages of twentv five and thirty as 8 98 milh 
grams, it is less both m vouth and old ago Tho percentage based on 
the weight of the dry gland vanes from 0 to 0 4 or 0 5 Lxtrerae vana 
tions both m the total amount and in the percentage occur The thyroids 
of salt water fish contain three times the amount of lodm usually present 
m the mammalian thvroids In some of the marine invertebrates lodin 
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ologicallj active thyio-iodin compound Possibh the thjroids ma\ store 
lodin outside of this compound, for example lu the colloid Kendall has 
obtained inactiie lodin fractions from the thvroid 

Several ivriters have called attention to the variation m the lodm 
consent of commercial tbjroid preparations Hunt and Seidell found tho 
preparations on tho Americm market to \arj from 0 09o to 0 38 per 
cent The average was approvimateh 0 2 per cent 

It IS thus evident that the commercial prepirations varv bv as much 
as 400 per cint Such v inations in the strength of most dnigs would be 
considered intolerable and there can be little doubt that more satisfactory 
therapeutic results would often be obtained if the tbvroid preparations 
were more uniform in strength That lack of uniformitv does not cause 
more inconvenience is due largely to the fact that thvroid medication 
must, by its nature be pecuharlv ludiv idual tlie do e must be governed 
1} the degree of thyroid deficiency of the patient and this can only be 
determined bv trials with different do es * When however, the proper 
do igo of a certain preparation in an indiv idual case has been determined, 
It would bo distinctly advantageous to be able to continue the same dosago 
if a fresh supply were pre cnbed At present even if the same firms 
preparation were prescribed the second order might be several times as 
active as the first Hence, it would be verv desirable for the pharmacopeia 
to fix a standard lodin content for the official preparation a standard of 
0 ® per cent would cem reasonable {Hunt and Seidell) This lodin con 
tent must, of course represent the phvsiologicalh active thyroid sub- 
stance and not the addition of other organic or inorganic lodin For that 
reason the chemical standarduation by means of the lodin percentage 
should bo supplemented or controlled bv pbvaiological standardization 
(the acetomtril method of Hunt, the cretin method of Bismger or quan 
titative determination of the thyroxin content) 

Tho lodin m the thyroid is both in the colloid and m the cells There 
IS a fairly uniform ratio of distribution two-thirds being in the colloid 
and one-third in the cells (Tatum Van Dyke) 

Relation of the Thyroid to Diet — It has been shovm bv Watson and 
Burget (on the rat), Marine and Lenhart, and Gaylord and Marsh (for 
the salmonoid fishes) and Benslcv (for the opossum) that a high or other 
wise abnormal protein diet induces thvroid hyperplasia and marked en 
largement of the gland But this appeirb not to be true for the guinea 
pig (Loeb) In the case of the brook, trout this hyperplasia followed 
feeding with mammalian liver or uncooked animal protein and was 
promptly stopped by feeding with fish or cooked meat JIcCarrison was 
able to induce thyroid hyperplasia m rats by feeding extracts of feces 

I ta e wet with one case of hyprthvroid ra with intense intolerance to any 
lorin of thyroid medication Thu is ther fore « factor in dosage in rare instances — 
Editor 
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can be gnen bjpodermiealK or intri^enonsh As measured bj tie effect 
on the basal metabolism on hapoth^roid patients, the influence of a single 
injection of tb\roxin is in e\idence fiom four to seven weobs after an 
initial latent period of two to four data The qiiautitj of thvroxiii 
obtainable from the thvroid is verv Email Ifot all the lodm in the thjToid 
appears to be combined with thjroTin Kendjll eatimitcs that there are 
14 milligrams of thjroxm m the hodv tissue (rnsn), cxclnaivc of the 
thv roid Plummer estimates that the normal human adult uses up from 
U 5 to 1 0 milligrams thvroid hormones per da\ Hence, the normal 
thjroid secretion should be at that nte 

Relation of the lodm to Physiological Activity of the Thyroid— 
Baumann’s discorerj of todm in the thyroid stimulated an immense 
amount of work and ltd to the accumulation of a large number of facts 
13 to the occurrence of lodm in tlie thyroid of various animals, and in 
that of man, under various conditions, both pathological and normal The 
fact that zodin can frefluentlj’ not be detected m the thyroids of hevJdhj 
individuals has led mvnj to doubt whether this element is a necessarv 
or important constituent of theghnd (cf Hunt and Seidell, Cirlson and 
Woelfel) From almost the beginning there has been evidence, not verr 
coucluaiTe, however, that the activity of the thvroid when used as a drag 
is do el^ dependent upon its lodiu content Thus, Roos in three erpen 
ments upon dogs found tbit more nitrogen was excreted after the ad 
ministration of thvroid ricli in lodin than after tint of thyroid containing 
little lodin Oswald, m two eTpenmentb, il o found thvroglobulm rich 
m jodin to eau e a grevter excretion of nitrogen than did thvroglobulm 
poor in lodm 3farme md TViJ/tams found in two experiments that feed 
iiig tbrroid containing a larger percentage of lodin caused a greater loss 
of weight in dogs than did a preparation containing a smaller percentage 

Hunt and Himt and Seidell, m extended senes of experiments, m 
which the effect of thjroid uixni tlio resistance of animils to certain 
poisons was determined found a close pariHelism between the phvsioJogical 
activitj of the thvroid and the lodm content Thev also found tint the 
lodm which accumulates m the thyroid after feeding lodm compounds is 
present m an active form, that is, m the form cliaractenstic for the 
thvroid In the same species large thjroids (goiter) contain i smaller 
percentage of lodin than small thvroid^ aad eorrespondingJv expre “cd 
juice from hrge tbvroids exhibits less plivsiological activitv than that 
from -small thyroids 

Although further clinical tests are desirable, the above experiments 
offer almost conclusive evidence that the iherapeuhc lalue as iiell nx the 
ioxtc aciwa of thjratd preparaitann tt directly proportional to the /fdm 
contenf (Koeber) It is well established that feeding lodm in any form 
Ipads to a rapid meroa e in the lodm in the thjroid but it la not known 
whether the lodm thus stored is immediately incorporated as the physi 
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blood of thjToidectomized cats Melds a positive acctonitnl test — a fnct 
which seems to question the \alidit} of the test itself 

Basinger repeatedly transfused blood of normal rabbits into cretin 
rabbits ivithout observing aii\ effects on the cretin conditions but when 
similar transfusions were made into the cretins of blood from rabbits fed 
varying quantities of commercial thyroid the cretin condition was in 
fluenced in tie same manner as b^ feeding thyroid 

It IS altogether probable that the th>roid accretion is present in normal 
blood, but in too small concentrations for detection This is indicated 
b\ some work of IVoelfel and Lnckhanlt The-se investigators find that 
when blood from dogs with hi^i lodin content of thvroid is transfused 
into dogs (previoush bled dry) with low lodm content of the thvroid 
the percentage of lodin iti the thyroid ot the latter is increased This 
seems to show that there is a balance or equilibnutn between the stored 
thvroid secretion in the gland and the circulating thyroid secretion in 
the blood This gives us hope that the question of thyroid ccretion m 
the various tvpes of thyroid bvperplisia may vet be solved bv blood 
analvsis The presence of thjroglobuhn m lymph and blood coming from 
the thvroid gland has rccinth bwn dcmonvtraUd (Iltktoen and Carlson) 
Relation of the lodm to Histological Structure of the Thyroid — If 
lodin is a necessary constituent for normil thvroid function it would seem 
that it would be equally neccssan for normal thyroid structure Never 
theless m eteeptional cases in most snimaK and is a nile in some 
species, lodm in structurally normal thvroids is either absent or so small 
in amount that it cannot be demonstrated b\ our best cberaiesl tests 
The most significant findings in the relation of the lodin to thyroid struc 
ture are the observations of Mann* Benslcy Loeb and others namely 
that most tvpis of tliyroid hyperpi isi*i can be arrested and converted 
into a colloid or resting stsfe by the administration of lodids in any form 
It is now generally agreed that the simple thyroid hvperpKsia of endemic 
goiter, adolescence, etc can to a large extent be prevented or controlled 
bv small quantities of lodids We are not permitted to conclude from this 
fact that the hyperplasia which is controlled m this wav is due to lack 
of lodin ill the food or in the body This arrest of hyperplasia miv be a 
drug action, of the lodin, or an evidtncc of a detovicating role of the 
thyroid, as suggested by von Cyon tho excess of inorganic or toxic lodin 
being converted bv the tliy roid into a non toxic or less toxic form Accord 
mg to Benslev, the thyroid hyperplasia induced in the opossum by ex 
cessivo protein diet is not airextcd by lodida. 

According to Jones and Jones and Tatum, increasing the lodin con 
tent of the thvroid increases the stainahilitv of the thyroid colloid so that 
the amount of lodin in the gland can ho m part determined bv the rciction 
of the colloid to ilallory s connective tissue stain 

The specific affinity of thvroid tissue for lodin is retained m certain 
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from goiter patients But we are not permitted to generalize from these 
obser\ations, although thej are both interesting and important, for high 
protein diet, or feces from goiter (toxic) patients fails to induce thcbc 
thyroid changes in other species (cat) Evidently the thyroid stability or 
factor of safct\ vines greath in different species 

Feeding meat is said to reduce the lodm content of the thyroid This 
raaj be a factor in the hvperplasia 

Feeding tlijroid, food rich m lodin or lodtds, tends to increase the 
colloid m the thvroid, as well as the total lodm content in the gland 
Thvroids m the process of compensator} hypcrtrophi seem to form an 
exception (Ixieb) 

Hunt found that mice fed on oatmeal or on oatmeal and liver showed a 
much greater resistance to aeetonitnl than mico of the same litter fed 
on eggs, crackers and milk He ascribes this difference to a greater 
stimulating action of the oatmeal and the Iner diets on the fhvroid 
ghnd 

Prolonged starvation or vitamin A free diets lead to degeneration 
and atrophic changes in the th>roid (Jackson, Tsjiiji) 

Secretion lersi^s Detoxication — Bciisicx mil others claim to have 
identified tho thyroid secretion m the cells bv niicrochcmical methods 
much in the stmt wa\ as the secretion granules or pni ecietion of the 
digestive glands ha\e been brought out b\ staining But the presence of 
the accretion as a normal element in tho bodv fluids lios not been demon 
strated Our strongest evidence that the tlivroid works b> the mechanism 
of an internal secretion rather than bv processes of detoxication is (he 
result of thvToid organotherapi m experimental and clinical hvpothvroid 
ism These results are capable of no other interpretation But this docs 
not exclude detoxication processes in the thjroid, in fact von Cjons 
theory is parth true Because of the special affinity of the thvroid for 
lodin, lodin compounds of all kinds — including the more or less toxic in 
organic lodids — are taken out of the body fluids and turned into the less 
toxic thvroglohulin But this work can bo performed b\ the kidnevs as an 
elimination process, and at any event it is of secondan importance m 
thjroid phvsiologj for much of tho thvroid function can be taken bv 
the dried and dead thyroid product, 

The Thyroid Secretion and Body Fluids — Probable as it seems from 
experimental and clinical data that the normal thyroid Yields a secretion 
to the body fluids, vet it must be admitted that tins secretion has not jet 
been demonstrated in the blood or the IjTnph, even m the Ivmph taken 
directly from the thvroid gland The colloid observed, bv histological 
methods, m the thvroid Ivmphatics is probahlv an artefact Tho acetoni 
tnl test on normal blood of men and animals is negative (Hunt, Carl'on 
and lu«skj) Even m cases of blood from exophthalmic goiter patients 
the method yields inconclusive results Trendelenburg reports that the 
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women there frequentU occurs Tvhat maj be called a strietlj pfavstologiL-il 
bvperplasia at puberty, at meiistniatioD and durin'* pregnancy although 
gome of the enlargement of the thyroids at these periods mav be simply 
due to increased vasculant\ The period of active groivth of simple or 
benign goiter is reallv a period ot hapcrplaaia According to Jlanne 
ft colloid goiter represents a relatively resting stige of a pniious hyper 
plasia. Finallj in so-called tovie goiter or Basedow s di'>ease, there is 
usually proliferation of the Uijroid cells mcrcase m gland volume and 
gland va cnlarity with decrease in gland lolloid It mji fce considered 
as a general rule that the amount of colloid m the thnoid is iinerseh 
proportional to the rate of clH division and growth of the gland at any 
period 

In moderately severe cases of Graies disease Ge'eliu reports that 
"0 per cent of his cases showed a lowered «ugar tolerance llilder cases 
haie normal bloo<l su^ir Feeding thvroid to rai v dcmatoiis patients 
may induce hiperghcemia 

It must bo noted in the first place that mere increase in cells and gland 
Tiliime does not mean incrca ed activity or increase in the secretion A 
men fraction of the normal thvroid suffices to meet the normal needs 
of the organism This means tint the thyroid under njrmsl conditions 
does not work up to full capacity hence it should be possible to increase 
greatly the rate of thyroid secretion \rithout increi e in the number of 
cells If, as seems probable, the thyroid a tivity is governed mainlj bv 
the blood, doubling the thyroid volnmc would no more increase the thy roid 
secretion than doubling the kidney yolumc yrould increase the quantity 
nf unne The reytrse experiment has not been made but yve predict 
that yvhen made that is when two healthy Lidntys arc successfully im 
planted sav on the carotids in the neck the »«m total of the urine secreted 
hv the four kidneys will be no greater than that secreted by animals 
OW’D kidneys before the implantation. 

In the second place gland cells m condition of active division and 
proliferation are probably not sufficiently differentiated to perform a 
highly specialized function And m the third place, we have as vet 
no reliable test histological physiological or chernical for the rate of 
thvroid activity at least covering longer periods than ordinarv crucial 
expenments let the commonly accepted tlieoty to-day is that of Mobius 
namely, that the thvroid hyperplasia in toxic goiter represents thyroid 
hypersecretion and that the hjpersecretion is responsible for the tone 
symptoms 

This last theory is based mainly on three lines of evidence ( 1 ) symp- 
toms similar to the sj-ndrome of toxic goiter are produced m man by 
excessive thyroid administration, (2) patients with toxic goiter appear 
on the whole to be excessively scnsitivi. to thyroid administration (3) in 
many «ase8 the symptoms of toxic goiter appear to ho at least partly 
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stages of malignant growtlia of the tlnroid, primary and secondaiy 
A\hetlier the lodin complex in these* thyroid tumors represents the active 
th\roid hormone lias not jetheen established 

Sweet and Ellis rtpoH that rcmoial of the t^ternal function (psa 
creatic digestion) of the pancrcis leads to an increase of lodin and col 
loid in the thjroid glands 

Relation of Thyroid Hyperplasia to Thyroid Neoplasm — Tlivroid 
h\perplasia predisposes to thyroid neoplasm In dogs, malignant growths 
of the thjroids with typical hone, lung, and liver racta«tnscs ore not in 
frequently found on the basis of *111 old goiter ^\e bave never seen 
them start from a normal thyroid Jlegtnemting thyroid tissue (compen 
satory hyperplasia) may show powers of mrasion like cmcer (Loib) 

The line ot demarcation between simple hyperplasia and malignancy 
would seem to be metastatic growth let, something like metastatic 
spreiding grow'ths appears to be a normal phenomenon m the tliynud 
of fishes, where tbo glands aro not surrounded bv \ conncctire tissue 
capsule (Gudemat«cb) This has led to contradictions and confusions 
m the interpretations of the thyroid hyperpUsn or thyroid cancer so com 
mon in salmonoid fishes, especially under domestication Hanne and 
Lenhart regard these thyroid giowtbs as simple hypcrplisia, amco thev 
respond to the same mcaauixs that modify simple thvroid Lvperplasias m 
mammals Craylord and ifirsL, on fjie other band, regard all stages of 
this hyperplsMa as malignant neopKsm This appears to the writer an 
extreme position If this view is tenable for fish, it should be equally 
tenable for mammals, in which case th>roid hyperplasia in man and other 
mammals becomes a cancer problem Gudernatseh has pointed out that 
the metastases of normal fish thyroids do not cause destniction of ad 
jaeent tissue The same is certiinly true for simple thyroid hyperplasia 
in the higher animals At the same lime malignancy in the primary 
thyroid tumor is probablv preMint sometime before metastatio growth 
occurs, so that a sharp lint between simple hyperplasia and malignancy 
of thyroid growths cannot be drawn 

HTFEFTnyKonusyi, ExPErinE>TAi- axd Climcai. 

Toxic Goiter — The effects of hypothyroidism expenTnentil and elm 
yf-al, are clear ind their control is partly in oiir hands through organo 
therapy This cannot be said of the causes and effects of hrperthyroidisin 

if, indeed, there is such a thing as continued livperactiyitv of the tbvroid 

with attendant symptoms of disease flyptrplisia of the thvroid gland 
occurs in man and animals under many conditions TTe have seen that 
m some animals it may be expCTimentally induced by the diet Ip 
- Some malignant growths of the thyroid are aaaiciated with the clinical picture 
of PTopiitbAlmie goiter— Ed lor 
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bound up mth the question of the cause of the hjperplasia It will 
probabH be found that we are dealing with a complex of causes (abnormal 
diet deranged metabolism specihc and nonspecific infeitions nervous 
disirrangements, etc ) That the hvperplasia in experimental animals 
15 pnmanly due to changes m the blood appcirs to be shown bj the expen 
ments of ilanley and ilariiie The transplant of a normal thvroid into 
an animal witli active thjroid hvperplasii becomes bvperplastic, and vico 
versa Pups from bitchts with active thvroid h;>perplasia are bom with 
hyperplastic tlijroids or goiter (Carlson) 

The interpretation of the nature of thvroid hvperplasis m tosic goiter 
IS further complicated bv lli© fact that, in many ot the lovrer animals 
thvroid hvperplasia, histologicallv identical with that of toxic goiter in 
nun IS pre ent wuthout any other ol tho Basedovrs svndrome In fact 
prntaneous Ba edovv aa well as spontaneous cretinism is verv rare, though 
apparcntlv not iiiihnown, in animals helow man 

The justification for this rather lengthy discussion of hjperthvroidisra 
in a chapter on Organotberapv is our desire to point out that the existence 
of actual thvroid hjpervccretion with consequent svmptoras of disease is 
still 111 question, also that it behooves clinical and laboratory workers to 
te t anew prevalent theories in the hope of reaching a clearer knowledge 
and a better control of a verv serious mahdv be it through organotherapv 
or other meuurcs 

kccordin„ to llanne and Baumann the excessive metabolism and fever 
folIowiUg, removal or serious trauma to the adrenal cortex is prevented 
bv thvroideotomv It this is true it would Mjcm that the thvroid gland 
>s at least temporanlv disturbed (increased secretion) directly bj the 
withdrawal of the adrom! cortex hormones or by toxins produced m 
other parts of the body m the absence of adrenal cortex function. 

HvPOTIIYKOlDlSVI IN CHILDHOOD 

Cretinism — The most marked effect of the removal of the thyroid m 
voung snimals and of its atrophy or injury in children is a cessation of 
growth and development botli physical and mental The changes m 
tho skeleton are especially marked there is a co'<s«tion or retardation of 
the normal oasificatioii of the cartilages The epiphyseal ends of the long 
bones grow slowlj, while the ptno teal ossihcation may be nomisl or in 
exotss The extremities are relativfly short and thick the pelvis is «raall 
Ibis condition and the musenlir dCoVnerstion arc responsible for the 
protnidm„ aMomon Abiiorni ilities m the growth of Imiio arc largely 
responsible for tho characteristic shape of the skull and tliornx in cretins 

If the thvroid deficiency does not occur until rather late in childhood 
tho above chingcs may bo ab ent, and the hvpertbyroidi m mav be evident 
onU in a cessation of normal growth 



CoS OKG VNOTHFRAPFUTICS 

controlled by surgical and medical measures that reduce the th\ roid vohune 
and presumably the thjroid actm^ 

The most striking 8\'mptom of toxic goiter is the greatly accelerated 
metabolism DuBois, Plummer and Bootbbj, Means, and others ha\e 
shown that m 8C\cre cases this may be int reased 75 per cent above normal, 
and an increase of CO per cent m moderately scicre cases is not iiiicom 
mon In mild cases the state of metabolism may bo practically normal 
DuBois thinks that some of the other symptoms (tachycardia, high blood 
pressure, high temperature, nervousness) are in part secondary effects of 
augmented metabolism with the attendant increased production of heat 
DuBois also showed that there is no conservative form of treatment of 
toxic goiter that reduces the metabolism rate to any greater degree than 
mental and physical rest Tlicae measures may lower the rati more than 
10 per cent, avbile in some cases ligation of the thyroid arteries actually 
increased the rate of metabolism 

Experimental hyperthyroidism has not vet b«en produced There 
18 no evidence that the rat, fisli, and opossum thvroids of Watson, 'Marine, 
JlcCarnson, and Bensley secreted in cxces^ It is tnie that ereessive 
thyroid feeding, especialls m man, duplicates most of the symptonis of 
exophthalmic goiter, but the same effects vrould probably bo produced 
by any other substance that bad a similar effect on the metabolism rate 
It 18 biologically significant and climcallv important that, of all animals 
so far studied man is the most susceptible to the deleterious effects of 
thyroid feeding The attempt of Cannon to indiieo hyperthyroidism by 
union of the phrenic and cervical sympathetic nerves has already been 
referred to 

There are not wanting other interpretations of the nature of thvroid 
hyperplasia, especially in toxic goiter The most important art the per 
verted secretion theory and the compenaatorv hvpertrophy theory, espc 
cially as elaborated and uphdd by Marine According to Mamie the 
hyperplasia in goiter is a respons-e of the thvroid to an increased need 
of the body for the secretion jji consequence of some disarrangement m 
the general metabolism, in fact, despite the increased secretion m toxic 
goiter, there may be an actual tliyroid deficiency owing to tht grtiter 
ueod for the secretion On this theory, there is room for at least a careful 
experimi ntal thyroid organotherapy in toxic goiter , and, in fact, faiorabie 
resitlts from thyroid feeding m toxic goiter have been obtained by com 
feteni clinicians If the thyroid hyperplasia of toxic goiter is not pn 
mary, but compensatory in nature we expect tbv roid feeding to reduce the 
hyT^pIa^ia Loeb has shown that the true compensatory Jiyperplasia 
following extirpation of the larger part of the thyroids is prevented bv 
thyroid feeding It is not prevented lodids, thymus, or tetbelm 
feeding 

Tho nature of the thvroid hyperplasia lU toxic goiter is, of course. 
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Complete thyroideetom} in cxpermiental animals appears ti prevent 
sexual maturation entirely and thus leads to sterility 

The cretin ajTnptoms following complete tlivroidectomv in the joung 
but otherwiso normal animal do not appear until late after the operation 
(three to six weeks or longer) 

Spontaneous cretinism is rare in the lower animals In man it is 
sporadic as vrell as endemic and in either case it mav be congenital or a 
matter of gradual development after birth (pnmarv atroplij cvstic or 
colloid degeneration) The physiological state ot the maternal tlivroid 
during gestation influences the thyroid of the fetus. Thus if the mother 
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AFTER Dr8C0KTIfCl>0 TUB TUTWlID T«E*tME\T (Basill t ) 

has marked ihvroid hjperplasia during pregnancy the offspring is born 
■''ith enlarged thjroid on the other hand simple colloid goiter m the 
mother has no influence on the fetal thvrouls It is also reported that 
complete tliyroidectomy m the mother leads to thvroul hvpcrplasia in the 
offspring 

The thyroid hjpcrplasia of the joung from mothers having active 
thyroid hvpcrplasii during pregnancy is probably not an instance of tni 
inheritance, but a matter of fetal environment The same conditions that 
induct the hyperplasia in the mother, actin^ through the blood produce 
the same effect on tbo fetus Hence it is pnmarilj a humoral, not a 
nervous effect But there maj ahrfi be true inheritance factors in both 
simple and toxit goiter 
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The hair on the piihn and in thp nxilhc 13 scanty or absent, and the 
setual organs are poorly developed, while piibcrt\, if it occurs at all, 
is Jate The sLin in children is often mjxedpmatous iletabolism 13 
much depreasnd (.Bcr^nnn, ilHiisfield, RuBova), and the owgeti ab- 
sorption and nitrogen excretion ni‘i\ be but one-half that of the 
normal 

It IS difficult, honever, to distinguish between prnnara and secondarj 
effects of injuries to the thxroid fhe latter canst* marked changes in 
the nutrition and metabolism, and these maj be the immediate cause of 
some nf the abnormalities non ascribed to tho direct influence of the 



thjroid There is evidence that hjpotbiroidism leads to increased groirth 
of the h^pophjsis, the adrenals, and the islands of Langerhans m thi 
pancreas We cannot at pnsent saj whether or not these changes an 
compensatory in nature Tlie ecidence seems to bo to the contrarj, at 
least 43 regards the changes m the hapophasia 

The effects of thjroid insufficiency upon mental deielopment are no 
less striking than those upon physical development the pitients are apa 
thetic, the expression is stupid, and idiocy frequent lliere is evidence 
of de 'eneratnc changes in many of the organs and especially the muscle 
The fattv dee,eneration of the nnisde is, at least m part, responsible for 
the feeble heart, muscular weakness, and characteristic “pot b( llv ” There 
is also decreased resistance to infection, and, strange to saj, increased 
susceptibilitj to tbjToid administration 
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corpuscles are common. There is lowered resistance to jnfpctiou 'Metab- 
olism mn be depressed carbobsdrate toltraacf IS smreiscd Degenerative 
changes in the o\aries and tester hiso been described 

Thyroid AdsnvftlstraUon m 
Hypothyroidism —The most 
marled effects of the adminis 
tration of tlnroid are eeii in 
ca«c8 in which the thjroid is 
absent or deficient and it is 
upon the results iB such cosi s 
tbit the thcrajK \\K\c v.‘^ of t\»N 
roid is based Fresh or dried 
entire tbvroid has so fir \uld 
eil as good or trea better re 
suits than various isoHtioii 
prodnetsof the ghnd such a« 
thtroiodiii and UiiToxin 

Adnuniatered in appro- 
priate doses to cases of sporadic 
cretinism and infantile mvxc- 
dem'i, there is at first n loss 
of weight with iwproicnicnt 
of the glin Cyanosis dta 
appears and the blooil be 
cornea normal Growth both 
bodilv and mental recom 
neaecs and mav tale an nlraost 
normsl course The hair 
grows rapidly and becorots 
gio sv the teeth and nails also 
grow Ihere i* a distinct aicclerafioB of raptabolism The mental 
improvement i« most in iluldnn Similir results 

are obtained in cntinoid anijn*il8 (Pick and- Piuilcs Bismper and 
othen) 

In complete absence of ibyTowi tt^oe no amount or duration of th% roid 
administration will bnng the final growth wp to tlie normal Thjroid 
orffanolhtrajiy ts Iktrefon not a camjdrte subslttufe fof the hung organ 
This IS not surprising m view of tlm cxtcnvuc d“gi Deration found in 
practically bM the organs m absolute trctini in 

Sfanj atUmpts have been mule tj stimiiHlo grovnh in conditions 
other than cretinism bv tbvroid adnnnistratioa Thu« it has been cv 
ten«jvclv tried in idiots and Irwtwatd cbildren. It has bccu admiaistorcd 
in cases of dolaved union of fractures on the theory that it would hasten 
union bv Btiraiilalion of the spccitc bone metaboltsm 



Mn<i t " of DO nal tsd^t t total Isngtii S- 
mil metro bcnlj length 23 nullimet Ml 
I irme normal lartil ae and bone formation 
h hind l*a of th> Oldie a tadp ie (total length 
sO m II n> t t U)l\ I ngth v<) nilhmet rt) 
toirn); d fe^.tts* cartlla'W and bone forma 
U n (T»rr> ) 
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Hunter found that thjroidectomized sheep on starvation showed no 
starvation acidosis, but thoj excreted more nitrogen tlian the controls. 
Thej showed no diminished oxidation, at least as regards piinii cvtaboh^in, 
but the sugar tolerance appeared to he increased iraiisfield and Ernst 
state that there is no inerca'^od rate of protein catahohsm in experimental 
fevers m thjroidectomized animila According to Homiig complete 
thvroidectomv in eats and rabbits has no effect on the cpincplirin content 
of the adrenal glands unless parathyroid tetanj develops, in which case 
there is a decrease in epinephnn But in the eat, foxing large quan 
titles of raw, ox thyroid incnreascs the epinephnn content m the gland 
h\ more than a third, Hiura states tliat thjroidectom^ does not influ 
tiice alimentary and phlonzin gljeosiina m the animal, but diminishes 
somewhat epinephnn glycosuna Contrary to earlier reports (loniid) 
thjroideetomj does not ipprcciably influence pancreatic diabetes 
luschemho has described certain changes m the phosphonis and lipoid 
content of the blood and organs after th^roidectomj in animals 

IlypoTiiyroiDiSM iv the Adult 

Myxedema — Thjroid deficiency m the Lnnnn adult is seen most 
typically m myxedema, which is characterized by phjsical and mental 
inertia, and b} changes in the skin, depressed metaholi«m, etc The aim 
IS white and thickened, due to the growth of gramilationlike tisane and 
an infiltration with a substance resembling muem, the secretions arc 
scantj or absent, the skin becomes drj and rough, the hair falls out 
There are frequently abnormal sensations of taste, smell and hearing 
The temperature is subnormal and the pulse alow and weak There arc 
diminished oxygen absorption and carbon dioxid secretion, then, is a 
tendency to obesity, although the patients usually eat little The metab- 
olism 18 depressed to a greater degree than in any other known condition 

Tusk states that it is possible to explain the reduced temperature as 
due to disturbances m the nerroiis mechanism of temperature regiiJitiou, 
and that the lowered temperature may be an influence in reducing the 
metabolism of the cells The coagulation time of the blood is stated 
to be shortened (Lidskey) 

The effect of thyroidectomy on adult animals is yariable True 
myxedermts rarely if eier deieloped This leads one to question whether 
myxedema in man is pure hypothyroidism Jfonkeys do not show con 
ditions analogous to myxedema m human beings, at least for months or 
years after the operation (JIunk, Kishi, \inccnt and Jollv, Halpennr 
and Gun) l-Iany adult animals show little change after the removal 
of the thyroid, although eczema, conjunctivitis rhinitis and other indiea 
tions of catarrh of the respiratory passages, and especially emaciation and 
diminution in the number of red and increase in the number of white 
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tte urine The consumption ot ma> be increased 70 p<r cent 

The tcinpcr_ lire nscs the pul c rate is increjsed there is usiialH a 
striking los} of ueight due to the diaappcirance of the mv’sedtmatoiis 
infiltration and loss of fat The entire metabolism is brought hick to the 
norma! leiel or raised slightly aboae the normal The skin approaches 
the nonnal sweating which is usually entirely ahsint m mixcdcina, 
becomes possible The hair grows again nenstmatinn leappcars the 
bowels become regular, the mental conditaon i& miieh impiovtd Theso 
changes begin in three to four wetks with the iisu il dnsts ot fhiroid 
The first myxedematous patnnt treated with thyroid extract In Dr 
Hurray, bt^ginniiig IS'tl, died m 1 f2t> During th» e twenty nine years 
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Do tC'-TRowTii Cuaves op Toib Nmimcl 1 iihtpil pyBurrs Two An olite CBrns? 
AXD Six Ad oluie tBrriss Tsysspi U) liPtsTEUtt with Hipebthicroid Bloob 
'■racw (Ps n„ r ) 

the patient enjoyed ordinary good health and the myxcdiini y\ is kept 
under control by continuous thyroid Itelin^ 

Tlio maiked change in thi skin in tises of myxcikmi produced bj 
the administration of thyroid liiye Kd to the extensm trial of this sub- 
stance In other abnormal conditiniia of the skm 

Thyroid Feeding in Conditions of Mild Hypothyroidism — In addi 
tion to the aboae conditions m which tliero is obyiouslv siycre thyroid 
deficiency, then, are a number of conditims of hypothyroidi in of a less 
seyere type But it mu«t be admitted that the diicno is of hypothyroidism 
in borderland oi cs’ is at pwsent rtra unccrtaiii Ivoclicr stat's that 
^any cases yyhicli haye been treated for anemia chhrosis scrofula 
ncryousncss and disturbances of men tniation <<m to him clearly to 1 h 
cases of tbjpoid deficituc) He al o calls attention to the ca es in yvbieh 




60^ OIvGANOTHERAPEirTICS 

Administered to cases of m\tcdemi of cicheTia th\rcopn\a, the 
mj'sedematous condition largelj disappears Tbtrc is a matb^ increase 
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Fio 4A QBowrn Cdbtts of Four Nobmal anp Iiiref Absolott CBFri5 Bissrrs 

Same Lmot (Dasiogtr) 

m metabolism Tbo excretion of nitrogen m tbe nnne ina> be incTM»cd 
100 to 200 ptr cent This increase results lorgelj from tbe increased 
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Fio 4B — Growth C dbtes of Ion* Control Rabbits Fite Absolote CsEntfs 

AND EiBHr-ABSOl-OTE Crehns Feb Sta'«»abb U 8 P Tbtroid Etfsact (BssiDSer > 

intaU due to improved appetite, but there is usually a true loss of nitro- 
gen Tber^ are no strAiog ebanges m tbo partition of tie nitrogen m 
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the unne The consumption of o-n{,en ma^ be incrciied 70 per cent 
The temper^ ure nscs, the pnl e rite is meriised, there is iisiinlK a 
«tnkmg loss of \iLig,ht dm to the di ippearance of the ni\xcdernitons 
infiltration and loss of fit The entire mctabolHiu is brought bich to the 
normal level or raided sligdith iboie the normal The skin ipproacJics 
the normal, sweating which is usualh tntireU al ent in niixcdtraa, 
bicomes possible The hair grows a^un nenstruation rtippeirs the 
bowels become regular tin. mcuti! condition is miieli impioicd These 
changes bif.in in three to four weeks with the usual doses of tlnroid 
The fir t nn-scJtmatoiis patunt treated with tlnroid iKtruf In Dr 
Alurrai beginning 1801, died m 1 )2U Puriiig thssc twciiti nine Tears 
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li <C— rsowin CenvEs or FwmNoBWAi, Co Taoi Tcbpits Iwr An olcte Crftits 
AND Si\ tBsoiiriE Cnmas Tsinshseo rfcrtcTEDLv with Htpebthtroid Dlood 

'lEStM (Ba no<r ) 

the patient enjojed ordiuarr good health and the mixcdenu wis kept 
under control In continuous thiroid fieilnic, 

The marked changes m the km m ea cs of inwedinii pioduced by 
the administration of tlnroid bave led to the cxlensno trial of this su^ 
stance in other abnormal conditions of the skiji 

Thyroid Feeding m Conditions of Mild Hypothyroidism — In addi 
tion to the above conditiori in which tliero is oUioiish «CTcre tliiTOid 
dcficienci (here an. a number ot conditions of Inpotlnroidiam of n less 
SCI ere tj pe But it must lx ndnutled that the diaguosia of In pothi roidi in 
lu borderland cases’ is at pre ent sen uuecrtim Kocher states that 
manr cases which haic been treated for aocinin chlonsis scrofula 
ixnousnc and di turbauecs of men tniatiem stem to him clcarlv to 1)C 
ca es of thjToid dcfieiciicr He also calls attention to tbe ca cs in which 
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cbildren show retarded growth wifli no apparent cause The favorable 
results following the administration of thyroid make the diagnosis of the 
condition clear ilanj of the cases of mild thyroid deficienev show, 
according to Kocher, verj definite symptoms, among the most marked 
of which IS a feeling of inhibition preventing the subjects from accomplish 
ing that which the^ desire They are incapable of continued effort, such 
as reading, writing, and even speaking, tUe\ become ihy and avoid society 
They are indifferent to food, and neglect going to stool Kocher states 
that improvement follows the administration of thjroid in such cases 
Kocher mentions many other sj-mptoms due, as the effect of thvroid 
treatment appears tot show, to slight thyroid deficiency Among these are 
fatigue from slight cvertion, although muscular development is good, 
slight swelling of the eyelids, lips and cheeks, tendency to ohesitv, and the 
appearance of local accumulations of fat, swelling of the joints, so that 
patients frequently state that tbcj suffer from gout or rhciimatim, 
paresthesia, especially feelings of stiffness Sometimes the skm has a 
vellowish tinge, suggesting chlorosis. Pigmentation of the skm is fre- 
quent, resembling that «e€n in pregnanca , the pigmentation in the latter 
condition may ho due to relative thyroid insufficicncv The pigmentation 
often disappears under the influence of tharoid Kocher raises the ques 
tion whether the effect of the thjroid in such cases may not bo due to 
an effect upon the suprarenals or other organs of internal secretion 

Further changes m the skm and its appendages, upon which Kocher 
lays much emphasis, are drvnoss and coldnc«3, with little tenden'*\ to 
sweating, the drjmess of the hair and its tendency to fall out, the tendency 
of the nails to crack and of the teeth to caries 

Kocher warns against a«cnbmg more severe skin diseases to a condi 
tion of hypothyroidism, although be states that eczema, ichthvosis, etc, 
are especialh prone to occur whcie the nutrition of the akin is deficu-iit 
as a result of hjpothvroidism 

Individuals with these mild degrees of hvpothyroidism are sensitive 
to the cold The coldness of the skin is due to sluggish circulation, which 
is also evident from the weak pulse 

Kocher states that marked improvement occurs m such cases as the 
above withm a week or ten days (sometimes even in twenty four hours) 
after beginning the administration of thyroid Similarly lientficial results 
are stated to occur in the aged, when svmptoms of thyroid hypofunctioii 
result from tho gradual deterioration of the gland, and in prtgnancv, 
when the thyroid may he unaUe to meet the increased demands mad© 
upon it 

Various chronic diseases and intovications (tuberculo is, alcoholism, 
and sometimes syTihihs) may injure the thyroid, so that a mild degree 
of hvpotbyroidism results, here again thyroid medication may be of 
benefit 
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‘^toeltzner states that radimcntir} forms of infantile m 5 -tedema 
characterized by cessation of growth, excessive fatness, etc are not 
uncommon, tbej sometimes follow infectious diseases or traumatism 
In such cases, thjroiJ causes some improvement Simpson reports favor 
able results m man\ cases of infantile wasting 

Effects of Th 3 Toid Administration in Normal Individuals — Similar 
effects upon metaboli«m, but less marked and le-s constantly obtained are 
produced when thyroid is administered to iiomul individuals and to nor 
inal animals The effect in normvl animals is largely a question of 
quantities of thyroid given, and ol the species man being the most sus 
ceptiLIe And there are great individual variations in the susceptibility 
to fhjroid among apparently normal persons Ihe absorption of oxjo^n 
and the excretion of carbon dioxid may be increased 10 to 20 per cent 
althjugh in some cases there is no increase The excretion of urinary 
nitrogen mav bo inciovsed 20 to 50 per cent wsvvaUj it w kas, rouclv 
depending on the character of the diet The cbuie,e m nitrogen metab- 
olism usually occurs trst that in total metabolism occurs later (in the 
course of two to throe weeks) Increased destruction of protein cannot 
alwajs be prctciited bj the administration of non nitrogenous food 
Hewitt reports, however, that fresh thvroid fed to adult rats in doses 
of 0 25 gram or levs per day, leads to increased food consumption and 
bnd) weight, while larger doscs have the opposite effect Large doses 
of tliyryid or thjroxin decreise the rate of growth in joung rats and 
rabbits, cause hjportiopliy of the heart liver kulnevs and adrenals 
(Hoskins Cameron and Carmichael) Feeding thyroid to voiing nbbits 
stimulates the bone marrow (Lim) Thyroid fctdirij, m rats is said to 
produce tetany (Cameron and Carmichael), and a decreased nitrogen 
and pa cous metabolism (Kojimi) 

The excretion of phosphonis and of sailphur is said to bo increased 
There is, in man, usually n distinct increase in nervous excitability with 
attendant circulatory and other disturbances Gudcmstsch found that 
fcdiUj, thyroid to frOg tadpoles grcatlv accelerates the metamorphosis 
whilt. growth IS ictually retarded This docs not appear ah olutolv pccific 
for the thyroid substance, as Morse and byviiu,le obtained tlie same result 
With iodized blood albimin “ind Abderlialden with thyroid protein 
hvdroljzcd down to tho amino-xcid stige According to Lim thvroid 
fet JiHq stimulates general cell mitosis in the tadpole 

No other organ has such marked effects upon metabolism and many 
attempts have been made to utilize these effects therapeutically 

Indications for Use of Thyroid — ^The indications for tho use of 
thvroid are clear in those ca cs in whidi ffierc is a deficiency m the normal 
secretion in other cases however its adraiiiistmtioii must be largclv 
dctcnniuod tanpineallv and it must first \>c shown that the type of 
mcreasid metabolism induced bv thvroid feeding is nally beneficial in 
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riscsulicrc tliero is not ikpiissioii of mo( ilxilisin iluo to tlivroid (Uficicno 
Iho mode of action of tliyroul upon roctnbolism js obseiiro Sonj© Wioie 
tint it stmmhtcft tlic cells djmtlj to mcrtasod activity, whereas others 
think that the cfFi ct is iirim iril^ upon \ irioin p irts of the nervous system, 
tho stimulation of whitli tausts men iscd activity which results m in 
(rnsid motilKilmni In support of Ijii latter view, Anderson and Perg 
imnn state tint there is no increase in the carlxui dioxid output when 
thvroid IS 'idmiuistercd to n person kept m a perfect quiet 

iJiat exees«ivo amounts of thyroid do increase nervous irritability 
IS gencralh accepted on the bisis of observations in Graves’ disease and 
tin results of idminisUrmj, ]ar|,e doses of thvioul JIigniisTew be* 
Jievea tint tJurt an it iiidnidiial dilFereiieis, hut tint ttt some cases 
tin re la ati inernstd niitilioliani of tlic rcatm^ cells It is evident that 
tho fcointion ot this prohhin Ins HniJortmt heirings upon the ii«e of 
thyroid to uitluetice nu taUiIism, if the thyroid mercasts inetabolism onlv 
indirectly b) euning tbroupli stiiniibition of tho nervous svstem, increased 
activitv It could, for example, scircilv lie considered a good triatinont 
of obesity, at least m those foims m wbicli thyroid deficiency is not a 
einsaf factor 

Lxcessivo doses of tliyroid have marked cfTccts upon tho circulatory 
and nervous systems, Imt these art of nitcrcet chiefly in ciiimction with 
tho toxic action of the dnig, they eJo ne» surest any tJierspojitJc Ji»o for 
it fppingcr, kulta, and Kudlivtr attribute) many of tluso elletts to 
inereaseil irritihilitv of tli< syiiip itbetie nervous system Zondek and 
Irnnkfuiter gfafe tint tbvnud extract and lodothvrui ennse hroiicluv 
constriction and dilatation of tho bmg cipillanes 

Tiiaroiii OiovM>iin«viv in Oxiirit Comutions 

Thyroid has hocn given in many (oiiditions that have not vet l»ecn 
definitely shovvii to bo cinsexl by thyroid deficiency In snrno of these 
thvroid dcficjcncy is mcjcly suspected, m others thyroid is apparently 
used hifaiise tho symptoms resemble some of those oocumiig in hypo 
thvroidism Among lhc‘>o conditions are various disturbances of the skin, 
especially the dry scalv varieties Jims it has hern ncomrnended m 
eezcim, especially that of carlv childhood and of old age , it lias I'ccn 
used in psoriasis, chronic urtienna, pemphigus, icythvosis, and sclero 
derma In the latter condition the tliyroid has somctiincs been found 
atrophied (Wells) 

ihvroid troitment has been tried in the toxcrai is of pregnancy on the 
theory that the intoxicUion is due to thyroid deiicicncv Jins theory i* 
luglilv improbable, as the syndrome of hypothvroidism does not at ad 
resemble pregnancy toxemias 

It has been used in various disturbances of the joints, such as artlinti® 
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deformans, irrefjnlar gout, chronic rheuinati«m and indefinite rheuma 
told pains Among recent writers Levi and Roth child Him o«ptciall\ 
emphasized its xalue m certain forms of rheumati m of children in 
these the th>roid is fre<juentl\ enlir»,cd (Clemens) It has al o been 
used in ca es of migraine and neuraltna cspocnllj in those issoci ited 
with men truation Thyroid hss found extensive use in v mous disorders 
of mcnstniation Experimental and clinical work has shown that the 
thvroid IS necessary for the proper development of the ^.onid^ the g< nital 
organs and for menstruation Further rtlationu between the thvroid 
and the female sexual oi^ans are sugzrrsted by the more freijiient occur 
rence of myxedema in women sftcr the climacteric — cspcciallv in those 
who have borne children — tlie more frequent occurrence of i xophthalniic 
goiter in women, and bv the cnHr,,einent of the thvroid during mcn^t^n 
tion and pregnanev It has hren recommended in imenorrhea when other 
causes cannot be detected and cspccullv it there is i tendenev to obc«it\ 
or mvxcdema Thjroid in hrge doses has km ii id in uhmpsn 

Ihc influence of the administntion ot thyroid upon the dcfcetiyc 
growth of hono in cretinism sup.^csicd its « e in drlncd union of frie 
tiirca some writers hx\o reportc<l i noribh r< suits Birehir reports th it 
tho administration, of thvroid to voiing ouimiN dclivcJ kmc growth this 
was probably duo to exce« ive do es He d<MS not lelicye that the effect 
on bone growth in cretinism Is sp'cihe Tlumpsun and fawirfs coiitnrj 
to some, did not find thvt rcmovil of the thvnud delayed the lieilint, 
of fractures It has been aid to hive good results in rickets Glo «e 
proposes the theorv that arthritis with aeeompanvmg di turbanees of 
protein metabolism is due to lack of thyroid secretion wmch he con 
siUcrs, under normal conditions to act as u devmidizing agent 

Good results haye been report! d from th« use of thyroid in hemopluha 
It IS said that the prehrninarv adinmi tntion of the dru„ renders neces 
sarj operations (extraction of a tooth far exvmple) safer Such results 
must he doubteel, for the coigulvtioii of blood is said to l>e distinctly de 
kyed m Graves di pa«e and experimental hvperthyroidi ra (and to bo 
aeccleratcd m conditions of hypothyroidism) Fnzicr nnd Pert hive 
rctenfh reported the cure of a case of inteniaf livclroceplmlm In thyroid 
administration They were led to un this trcitmcnt Iv their liliiratorv 
findings that tliyroid extriet dcereisis the ntc of fornntion of crrtbm 
spinal fluid This observation is prohiMy erroneous (Becht and ilittill) 
The marked mental changes piodueed bv the admini tration of thvroid 
in mv'xcdema and cretiniMii have led to the u'hj of thvroid in various 
other tvpps of in iiutv, mental di turhamea epilepsy ett The risults in 
cirtain cases of beginning mclaneholic m vnitics arc stated to havt Iwn 
B'^d It IS interesting to note in this connection that i very large per 
«nfagc of patients with mental di ea cs hw abnormal thvroida and that 
Grafe has found m certain mcntil di oa es a true retardation of metabo- 
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lism (heat production 39 per cent below noniial, for example) which la 
eiifegcstuo of a condition of hjpotbjroidiam Hoss administered tliyroid 
to four deraentja pnccov patieuts and found an increased excretion of 
total nitrogen and of crcatimn — tins m evidence of h^pothvroidism as a 
factor in this maladj 

Space docs not permit, and in mnn^ ca^ca tlio dimed reports arc toi 
incomplete, to evaluate the alleged favorable results of tins purely cm 
pineal thvroid orgvnotlicnpy, but the following comments eeiin war 
rintod (1) If there is in the patient sufficient livpoth^roidism to iiidiico 
amenorrhea, mental disorders, skm lesions, defective bone mct-ibolisni, 
lowered resistance to infection, etc, there muat bo other indubitable signs 
of thyroid deficiency, such as lowered basal metabolism (2) Unless these 
conditions arc due to livpothyroidisrn, administration of th_ 5 rf)id to the e 
patients will, on the theory of llobiiis, induce a slate of hyperthyroidism 
and there is no cvideneo that tins condition has a favorable infliieiice on 
any imlndj (J) There is no cvideneo that the augmented metabolism 
induced b> thjroid administration is beneficial in any other condition than 
cretinism and myxedema Iforcover, a gtticnl increase in Ixidv mcin/o- 
lisin can bo induced b^ dietetic and hygienic measures, eold bitlis, oxer 
cises, etc (4) Hhcii the fiiiltires art balanced ocimst the favorable 
results m all eases of empirical thyroid organotlicrapv; there is little 
basis left for tho belief tlint the thyroid treatment la really responsible 
for tbo latter 


Methods op AniiiyisTrniNO Thyroid 

Transplantation —The cirliost attempts to combat deficiency were bv 
the transplantation of normal thvroid Ihis mctiiod has snceceded when 
the thyroid is transplanted to another region of the same individual, it lias 
been less suctessful whui the gland is transplanted from one animal to 
another of the same species It i**, therefore, of experimental but of liftle 
or no practical clinical importance It has been recommended m eases 
m which thyroid feeding docs not produce notable improvement, as is 
usuallv the ease m endemic cretinism (cretinic degeneration) Ivoclier 
states that one advantage of tr msplantatioii is that the body can regulate 
the amount of secretion according to its needs, but that is not true of a 
thvroid graft from another individiial, even under the most favorable 
conditions (Manley and Marine) 

Subcutaneous Injections — Murray (1891) introdiictd tho nictbod of 
treating myxedema b\ the 8iiIx.iitanious injection of glvceriii extracts of 
tliyroid, the extracts were obtained from sheep and calves, and were pre- 
served with phenol lluy fruiiuutly caused severe local reactions This 
method has no advantage over feeding the thyroid by month, but manv 
disadvantages It should never be resorted to Thyroxin mav In- given 
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mtravenoush or li^podennioall^ Lnt this tlierapv has uo adrnnta^ over 
thyroid extract feeding, and is at present very expensive for the patient 
Administration by Mouth — A. verv important advance in thyroid 
midication was made in 1892 when Fox Araekenzic and Hovvifz ilmost 
simultancouslv announced that favorablo results could be obtained m 
mvxedema, by the administration per os of the fre h or cooked thyroid 
The use of cooked and fresh glamU was* soon practically replaced by the 
u'Il- of the dried glands and of various extracts Some of these have 
re eivcd recognition in various pharmacopeias 


Officiv.l Axn OxiiEr Ppepauations of Thvroid 

Pharmacopeial Preparations — Desiccated thvroid gland is recognized 
in the Dmted States Pharmacopeia (VIII, 1905) under the name 
OlondulT Thvroidin Sicce It is directed to be obtained from the 
sheep and to be freed of fat, and powdered one part represente approxi 
mately fire parts of the fresh gland« Tests are included to insure the 
presence of lodm in organic combination and the absence of inorganic 
ledin The average dose is given aa 0 25 gram, or four grams 

Tablets — At present thvroid is administered at lci«t m this country 
chieSv as the dried powder which is usinlly prescribed in the form of 
tablets Such tablets are very convenient and svlivfvctory if thev are 
tvell chewed but their use haa led to the utm>st confusion as to dosage 
ilany physicians both here and abroad spevk of prescribing so many 
tablets without, as a rule specifvmg either the size of the tablet or 
the maker, others speak of prescribing two or five-grain tablets’ 
Without specifying whether tlic weight refers to the total weight of the 
tablet (that is the thyroid plus the excipient) or to the thvroid alone, 
snd in the latter case, as to whether the weight refers to the fresh or 
dried gland Others specify «orae manufacturera tablets’ without fur 
ther particulars How inexcuaably inexact such procedures are is evident 
from such facts as the following llanv manuf icturcrs prepare several 
tablets of diflen-nt sizes one firm for example lists one-half one 
snd one half, two and ono-half and tvo-griin, and one-tenth, and three- 
tinthsgrim tablets’ which of tlieso tablets the patient received when 
•he phvsician states that he administered this finns tablets it is usually 
iiupos ihle to determine 

The confusion as to dosage is still further increased bv the fact that 
different firms use different methods of expressing the amount of thv roid 
in their tablets Thu« one firms five-gram tablet contains two grains 
nf dtsiceifcd thvToid another firms bvc-grain tablet means that each 
tvblot contains the equivalent of five grains of the fresh gland One 
firms two-gram tablet rniaus that each tablet is equivalent to ten 
Emms of the fresh thvroid another farm states that one grain of their 
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(Ir\ tiuroid represents ojrfit gnms of the fresh inland There can be little 
doubt tint, uhen some phasicnns avnto of prc«cribing a five-gram tablet 
of drv tlnroid, tllc^ rcalh prcstnlio n tablet contaming the cqiinalent 
of file griiin of fro«h tlnroid, or one fifth of ulnt the reider maj bo 
led to suppose 

Siiieo <=omc “commorcinl’* tablets eoiitun tuciits times ns much 
tlnroul ns other tablets and since some prepiritions of tlivroid arc 
four tunes ns attne na others, there is n ]>o<ivbtIiltj of one “tablet’ being 
o<jinl, ph\siolQ?icallj, to ciglita other “tihlets”* 

Extracts and Other Preparations —Tn addition to tht iilxno, there are 
a nuinher of extracts and otliir preparations of the thvroid on the niirket 
The term extrut is frequenth applied to the dried jiowdcr, a practice 
often hiding to confusion 

Thi/rotdin l/e«A — Ilcfirtncc to this prcpiratton is frctjuontl) made 
111 tlu literitim It is dntsl th\r<>i<l t grim of uliich js tijuivnlcnt to 
OIK fresh sheep tlnroid of medium sire one pirt njm’sonfs nUuit six 
pirfs of the fresh phuid 

Thijroidtn Ao/iiii —This is a preparation of the proteins of the thy 
roid stated to Ik, cspeenlly useful for hvjiodennatic injection The dose 
pir oa IS one sixth of a grim Inividinnaticilh, 15 nuniins of n 5 per 
lent solution 

Thijroxxn (Kcwhtl) is in imifncturi d under Dr Ivcndolls 

direction b\ Squibb It is a crasfalline sulatanci lontmnng 0 > per cent 
lodni 11k do e is one or more millijcrims dt pending on the degree of 
hipofuiiction of the piticnl s tlnroid Sqmbh aUo puts on flic inarf^et a 
form of flnroxin not complcteh purified 

Untoward Effects and Contra indications —Unfounrd elTicts not in 
freqnonth follou flio mcdicmnl iiso of (Inroid llici'carc houever, griat 
indnidual difTcrenccs m snscoptihilita Children an stated to be less 
seiiaitivi tlian adults , /wfienfs «i//« myxedema os ui,ll ns iiith toxic goiler 
are tcsually hyperbewntnc Thi'. aji/dtes af'ia lo exftenmenfal crclnis 

Among tile mihkr samiptoms rcporUnl fnim o\crdoscs, flic long- 
continued iisi of smaller doses, or lu cspicinlh sensifiic nuliiidiials, are 
lliisbing Kith i/iercjsed s«oitin_„ fnJJiipss of tht hriid ivith pilpitiition of 
tlio hoirt, t/Khieirdia and irunno t pain in tho heart, dispnea fiintnesa, 
dizziness, loss of appetite, lo s of bwN ucif,ht, etc Such sainptoms have 
followed the tikiiig of two griins of the drv powder Other symptoms 
ire nausea vomiting and severe eharrliea roiilis reported a ci«e of 
prefuso fatal diarrhea following the first dose of onc-fourfh of a lobe 
of thvroid in twciitv four hours Gheosunn often occurs jfarked 

The above remark applies lo tie tablets o« tbe Vinencan market. Iqually 
great confuaion prevails in re>;arl to fiber tablets on loreijrn markets thus 
111 atie CJsi ft 1 ^ram tabl t contains on faurti of a melmmairel tijroid of a 
abeep 
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nenous disturbances xnaj occur In addition to tie paJpitation etc, 
tiere mav be grtat restlesaiietos and sleeplessness lrntabIllt^ tremors, 
pains 111 the back and extremities and lacn delirium Tie temperiture 
13 sometimes elevated Urticaria and other disturbance^ of the skm ma) 
occur Qreit emaciation long continued debilitv and nicmia ha\e been 
reported, the urine mu be dimim hid a» a rule tluroid Ins 

a diuretic action As a rule tbesi, nntjnard effects subside uitliin a few 
dijs after stopping th** thjroid tieatmcnt but krteke reports that he 
has seen emaciation tachvcardia and cxcitemeut eoutinuiUj, for a 31 ir 
after the administration of tbtmid to patients with ( rue* disi ise This 
was m all probability not due to the th\r»id therapy 

A large number of nccidcnts, f me ot them fatil hare ncttirred from 
tho use of thyroid in obesity It is cspeinlly daiveroiis to olitse patients 
yiitli a tendency to eaidiae or aortic di c ise It is y) 0 contra indicated 
in obese patients yyith t tendency t«» diabetes 

Si SIMART 

1 Thvroid organotherapy is dehuitily esmlli bed in all conditions 
of liypothjroidism that is m il) devices of cretinism and myxodenn 
The administration of the entire gland subtlanee (dried) by mouth in 
doses that must be determined for each indnulual /niirnt i> the best 
snelhod of procedure This therapy must ordiiunly bo eontmued iiidoft 
nitcly We should insist on cliemical and physiologic il stand irdisation 
of the tlnroid products 

2 Because of tlio present uncertainty as to the cause and signifi 
oance of the tlijroid hyperplasu in toxic goiter ond the not infrequent 
occurrence of toxic goiter niid myxediim in the imc puieiit at the same 
time th3roid administration may bo tried experimentally 111 the c con 
ditiona, especially in the yerj carlj md in the Hter stages But Howard 
believes this use of thyroid extract <»hould be discour ic,ed 

3 If yvo assume, with Mobiiis tliat an exce«9 of thvroid ccretion 
in the blood produces the untmyard symptoms ot toxic t,oitcr it folloyvs 
that snincrcasie of th3roid ccrction aboyc thi iwrniil is injiiriou« Hence 
on this generally acccptctl theor3 it is ividciit that th3roid ndministra 
tion IS contraindicated in all conditions «of duo to thyroid dificiency, 
f’r ly giviRp, thyroid m such is cs wi pnbihlj mere i c its concentrati >11 
above tho normal in the body fluids and tho tis ues. The results cbtained 
hy thyroid organotherapy in various di«es is. other tlnn hvpotlnroidism 
do not appear to justify further clinical impiricisni in that direction until 
nell-eontrollcd laboratory tests hnyt cstahlisbid new lines of ittack 

4 Tho Tanous tluorics ascnhiiig to tin. thyroids specific inhibitory 
or stimulating functions on other endocrine organs other thin fhrougfi 

gemnl 1 jdy metal iliam, have so little bisis in fact that there is no 
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ju«tifacation for thyroid admioistration m ca^es of supposed bvperactmtv 
or hTpo-actmty of such oi^ns, or m supposed general disturbance of 
internal secretion equilibrium 


THE PARATHYROIDS 

Physiology — The piratliyroids, like the thyroid gland, develop from 
the epithelium of the embnomc giH archea In mm and most inammah 
the paMtluToids are eitlier imbedded iti the th^Toid gland or lie do e to 
the thyroid cap ule There are usually two purs of piratluroid glands 
in man and mammals in general, but acces*on parathyroids are fre- 
quently present m the th\Tnns, and associated with ncecbiory nodules of 
thyroid tissue both in the neck and the che«t The glands were diseoyered 
by Sandstrom in 1880, but their specific role was not recognized by 
physiologists and climcnns until a much later date Because of the 
situation of the parath\roids in or on the thyroid ghnd, complete tbv 
Toidectomy involyes, m most mammals, als) complete parathyroidectomy, 
and the ^aractenstie syndrome developing ns a result of piratlirroid 
extirpation as for mmy years erroneoush ascribed to deficiency of the 
thyroids 

The striking thing is the relatively small amount of total pnrathiroid 
tissue in animals, and the «erio«s effect tint de\ clops promptly on tlie 
extirpation of the glands, at least lu man^ spoties Hntologieillv tbo 
parathyroids are made up of ooltioms of epithelnl cells, without the acini 
or colloid «o chanetenstic of the th\Toid glmd Vincent and liis pupils 
have reported that on extirpation of the th^ roida the parathyToids develop 
into typical thyroid structure Vincent has adduced other evidence m 
support of his theory that the parathyroid glands represent an embryonic 
state of the th^TOid But Vincent’* cxpenroontil results have not been 
substantiated bv other investigatori It is certain tint in the rabbit com 
plete thyroidectomy does not cause the parathyroids to assume the stnic- 
ture and function of the thMiiid (Basinger) The functional nidepend 
ence of the thvroid and the paratliiroids js further shown bv the absence 
of lodm in the parathyroid gland The earlier workers vho reported 
lodin in the paratlivroids were not careful to exclude traces of thyroid 
tissue This IS practically impossible if one u«es the parathyroids that 
are embedded in the Ixidj of the thvroid gland 

VTiile it IS generally assumed that the parathyroids produce an in 
temal secretion, this theory rests on a yen slight foundation of facts 
It IS a fact that complete extirpation of the glands leads quickly to the 
development of grave or fatal symptoms but ne do not knoiv bow the 
living parathyroids prevent the toxemia of tetanj 
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Extirpation of the Parathyroid —Practicallv all that is hnown of the 
functions of the parathyroids has berai learned from the txtirpation of 
these glands m animals and man Tho t^picil svmptoms in animal® are 
as follows There is a latent penod of several (twelve to tortj-eight) 
Lours in which the only symptoms mav ho a loss of appetite some in 
creased thirst, and a condition ot hvpenmtability of peripheral nerves 
Then appear general unrest and fibnlliry contractions of various muscles 
especially of the tongue and yaws these becomt, more frequent and are 
accompanied b> a stiffness of the extremities and clonic contrictions of 
groups of muscles The clonic contractions then extend to all the muscles 
leading to the typical tetanic attacks which are accompanied bv salivation 
and increaseil cardiac and nspiratoi^ actmtv and m most animal® a 
rise in temperature These attacks are succeeded bv a condition of pros 
tration during which the dvspncic respiration gradually returns to nor- 
mal Tho animals may apparentlv completely recover but withm a few 
hours or a dav or two, new attai.k<> develop and death occurs In dogs the 
duration of life after complete removal of the parathvroids rarclv oxcceds 
ten to fourteen day 8 

If onl> two or three parathvroids are removed there may develop 
a ecndition of latent tetanv m this case there aro often no symptoms 
except under special conditions Among the influences provoking atticks 
of tetanv m such animals aro the oe< iirrence of nit prognanov lactation 
violent nervous and mu cular exertion, constipation high protein diet 
The administration of various poisons (phosphorus, amines etc) miv 
also provoke an attack 

The rate of development and the hnal degree of the increased ex 
citability of the motor neurons folbwing parathyroidectomv in the dog 
are not appreciably influenced b> ablation of the cerebral motor cortex 
spinal transection, or section of the dorsvl nerve roots The increased 
excitability is therefore probablv due pnmanlv to some direct chemical 
action on the motor neurons 

The course of the parathvroid tetany is not appreciably influenced 
bv ablation of tho motor cerebral cortex or by rendering a limb atonic 
through section of its afferent nerves 

As the epileptic 8pa«n38 or tetanic attacks following removal of the 
parathyroid glands do not develop po®tertor to the spinal Iran ection it 
would 'eem that tho actual tetanv depend® not only on the local increase 
of motor ex(.itabilitv m the spinal cord® hut also upon nervous comic 
tions with Bomo region of cncc|dialon below the cerebral cortex 
(Mustard) 

Milcox found that removal of one to two or three of the parathvTOids 
in dogs mi\ induct more or less permanent livporexcitabilitv of the 
nerves but no tremors or tttany even during pregnanev or lactation 
hut It 13 significant that the nervous hvperexcitabilitv becomes more 



074 


ORGANOTHI RAPFUTIC^ 


justification for thjroid administration in cases of supposed livperactmtv 
or lijpo actmtj of such organs, or in supposed gtnernl disturhance of 
internal secretion equilihruim 


THE PARATHYROIDS 

Physiology — The p'lrithMxiids, like tlio thjroid ghnd, develop from 
the epithelium of the einbrjoiuc gill arches In man and mo«t inainmils 
the parnthjroids arc either imbedded in the th\ruid gland, or he dn-ie to 
tho thyroid capsule There are nsuallj two pairs of pirath\roid ghnds 
in man and mammals in general, but accessory parntliMoids are fre 
quentl^ present m the thjnms, and a‘>soci‘tted wiUi nccessorj nodules of 
thyroid tissue both in the neck and the chest The glands were discovered 
by Sandstrom m 1880, but thtir specific role was not recognized by 
physiologists and clmicnns until n much liter dite Becmse of the 
situition of tho parathyroids m or on the thvroid glind, complete thr 
roidectomy involves, m most mammals, also complcto pamthyroidectoniv, 
and the chanctenstic syndrome developing is a nsult of parathvroid 
extirpition as for miuy years erroneously ascribed to deficiency of the 
thyroids 

The striking thing is the rclitivclv small amount of total parithvroid 
tissue m animals, and the serious effect that develops prompth on the 
extirpation of the glands, at leist in miny spociis IlistologiciUv the 
pirathvroids are made up of columns of cpithchil cells, without the acini 
or colloid 80 characteristic of tho thyroid ghnd \ incent and his pupils 
have reported that on extirpation of tho thyroids the pinthvroids develop 
into typical thyroid structure Vincent Las adduced other evidence in 
support of his theory tliat the parithyroid glands represent an embrvonic 
state of the thyroid But Vincent's expcnmontnl results Invo not been 
substantiated by other investigitors It is certain that in the nbbit com 
plete thyroidectomy does not ciiiso the parithvroids to assume the struc- 
ture and function of the tlivroid (Basinf,cr) Tht functional indepcnd 
ence of tho thiroid and tho panlJiyifiods i» further iJmwn by the absence 
of lodm in the parathvroid gland The earlier workers who reported 
lodm m the pirathvroids were not careful to exclude trices of thyroid 
tissue This IS pncticilly impossible, if one uses the parathy roids that 
are embedded m the body of the thvroid gland 

^Yhilo it 13 generally assumed that the pinth-vroids produce an in 
temil secretion, this theory rests on a very sliglit foundation of facts 
It 19 1 fact that complete extirpation of the glands leads quickly to the 
development of grave or fatal svmptoms, but vve do not know how the 
luin" parathyroids prevent the toxemia of tetany 
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Tlie livins^r contmction-> of tho emptv stonnch in paritlnroidcptom 
i7cd arc (l(prf<i fd in dircft pruportioii to thi «( \( rit\ (.f tho tctam 
In ctlrcmc t( tain tlic cmpt\ strmuli is atonic and dihtid fiiH is prob 
abh a factor m the clnricteri tic anonxia of tct^n^ aniiiHls 

Tlic condition of tbc dijjc tixc trait in ixpinmcnta! pir itlnroid tet in\ 
IS of ^cit intircst m view of the vinous txpis of tctaiiv of gistro 
intestinal ongiB m man Wink it his Invii k\w>\vn for a lon^ tinii that 
fecdiHp meat to pantlnroidtitomiad nimiil liastiiis nnil intcn ifics tlie 
tetani svniploms, and tbit slan itii n r tnrdi and diimm bes tbc tctini 
simptom , it is iHicrtbclc s pribibli that the tro inte final imptoms 
of paratlivroid tetani ni aninnls arc luiinli (In cfficti of the tctmi 
toTcniia and not the priiiiari cm t of the titiiii sindruiiie 

Parathyroid Tetany and the Liver — Ih* injiinoiH ilTitts of protein 
food amt the inuiips itc i inons ihtn^os iii th< tilxd mid m the niiiic 
gtneo nriii nctdosis iiKm-'c ol iniiii»iii iiikI iiniiio acid* in the nrinc 
rtportod bi a uumlxr of olr'«n«r« in tetini aniniils have naturalh 
directed attention to tlic liter Carl on aiul licit on called attention 
to the marked innlariti of pinthmid titmi tin titini of amiaonin 
intoxication and the nerioiis hipcrcxiit fhihti produced hi meat feeding 
m dogs with the blood «bim(eil pul the lii< r into tbc iier il cirtulntiin 
bi tho Ick tt tuh riien h some hi«t<»l< „ical eiidcncc of li\i r dtgenera 
tion ill aiiiiuats dun„ in tetani ind in the climeil tetini of priQinnei 
(eelampsia) then? apjx ir at » to lx instmccs of lutr iniolvement But 
extensile iniestigitions on tetani dogs hue faded to dischs anj pri 
raarj hier depression of import inee except u dimun bed ccretion of bile 
and this is probable due to tlit eoiiditicn of the diccstm tract rather than 
to the absence of ajiceihc panitbiroid «e»rtlion Put Dri_.st<dt In re 
cditlv sbowTx thit piratliimidcctoniizid dogs in wlneb the ippi iranrc 
of tetani is pniciited bi siiitiblc elitt phosphorus or gnanidin adminis 
tration m quantities haiing litllt or no effect in normal uiimils causes 
iiolent tetani 

Daniij, parathiToid tetini tlierc \a no lUanoC in the iiigir tolennce 
(Stoland Mnira) the cxcnfion of aiumoiiii and ammo acids in the 
nnne is norma] or less than normal m early tetani (W iKon Stcinis 
Jinl J anney ) tin bl lod fibrinogen is normal or greater tlnn normal The 
formation of fibrinogen is one of the functions of the Inor hence the 
use of the blood fibrinOj,en is a test of liier function But inasmuch as 
the secretion of bile is diereiocd i functional lucr test depending on 
excretion of pigments in the bile would probibly disclose erroneoiish 
a liver depression in tetany anunals Of coiir e it is obvious that when 
tho tetani condition has rendired the animal moribund the lucr will 

depressed along with the entire or^inism This is of ni sigmheance 
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nnrkecl diirmc: pregiiaiic\, ind cspcci*ill3 during hctition When all 
the pintlnroid tissue is removed m the do^s the h\ptrexcitabilit;y of 
the poriplicnl nenes is in cMdcnce one to tlirve da\s l:«forc the appcir 
auce oi tremors and tetany 

In some eases of parathyroidectomy, eichcxia and depression appear 
at the ycr\ onset without any c\idcnt period of nenous h\pcrexcitibilit\ 
Ihis is pirticuhrly frequent in cats I be cachexia and depression is 
nsuilK ‘iccorapiuied by auhnormnl temperature Practically all animals 
that snryivc the aiolont attacks of tetam and pyrexia die m cachexia 
and depression 

Extirpation of the paiathyroid causes, on tlic yvhole, a more yioknt 
and ripidly fital tetany in tlie cariuyon than in licrbivora, and in the 
litter group the adult animals arc frequently less affected by loss of the 
parathyroids than the young animals 

Parathyroid Tetany and the Digestive Tract — Parathyroid tetany in 
dogs is accompanied by gastro-mtcstunl disorders, anortNia, yomiting, 
diarrhea (usuUh), pam in tlic alidoiminl region, ind in the majority of 
cases hyperemia, hemorrhases and ulcers of pyloric uid duodenal nuKO«a 
Iho liypcrext itabihty of the peripheral ncncs m dogs m panthyroid 
tetany is usuilh, but not always, shown hy stimulation of the phrciuo 
ncryes by the action current of flu heart 

Pnlta and Kahn describe cases of tetanic contraction of the sfomach 
in liuniau tetany ihcrc are no spasms contraitures or other eyideiucs 
of liypcrcxcitabilitv or tetanv of the ncuromnscuhr mechanisms of the 
digestiyc tract in parathyroid tetanv in cats and dogs Lyen m aery 
seyero tetany the movements of the stomach and intestines may bo normal, 
the deviation from nonnal is m the direction of deproasion or paralvsis 
The gastric and pancreatic digestion in tetanv may be normal, but it is 
usually retarded The retardation mav amount to practical fulure of 
digestion In very exceptional instances there mav be acceleration of 
the gastric motility (cats) The rctaidcd digestion is not due to the 
absence of appetite secretion or to splanchnic inhibition , it is probably due 
either to direct action ol substances m tlie blood on the digestive glands 
(secondary effects), or to altered activity as a direct effect of the absence 
of the parathyroid secretion lu the ca e of other sympathetic and auto 
raatic mechanisms (cervical sympathetic, pilomotors, sweat nerves, the 
uterus, the bladder, the sphincters), the deviation from normal activity 
in parathyroid tetany in cats and dogs seems also to bo in the direction 
of depression 

In eats ind doj,** Keeton found a diminished secretion of gastric 
juice durin^ parathyroid tetany, and the juicc contains k«is than the 
normal amount ot pepsin and hydrochloric acid The unpaiimcnt of 
the "islric secretion is on the whole, directly proportional to the 
ever'ity of the tetanv Stoland found that the quantity of the pm 
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cwtie jmee and flip Into M«r*ffd is “ils** ^catK dimiiiHlicd in 
Utmr 

The Inin^r contmctions of the emi't sfoiinoh in piritli'ioidcctom 
izod dpfT* an. dcproi cd in direct proportion to tlu nt% f the tetam 
lu CTtrcmi fLtan\ the oinpt^ <lomadi is atonic and dihfcd This m prob 
aWj’ a factor m fla eJiarntfcri tic anore<n of (rf me Tiiiinils 

The condition of the- dige ti\( trut m CTpcniiu iitnl p initheroid tetane 
IS of great intcnst, in \nw of the \nnoiia types of tctine of 
inte final origin in man ^^hl)c it has been known for a Inv tinn lint 
fewhiig meat to p'lntlieroiJfitommJ iniinils ha fena ami infui ifm fliP 
letany Emiptoms and that stnriutiuii nfirds and diinnn liia thr titniie 
snnptom it IS iiLicrflirlcaa pmhvhK that the gi fro mft tin il ‘»\mptoms 
of paratheruid fitnin m aniinda an niiiiiK tlu etfuts of the tetane 
fovmia and not tlit prnnarv cm «. of the ttf iu> sewdroine 

Parathyroid Tetany and the Liver — Tin injimoiu efTetts ot protein 
fool and the amine* itc tarn «* chaiip.!* m tin h! lod md in the iirinc 
gluco iina acidosis iiart hc of nniinoiiii mid amiin luds in tin nrnit 
riported a iiiiinlwr of ol'seracrs in t<tan\ anninls have natunlli 
^in’ctcd attention to the hicr Carl<ii md IkoIwoh cillid attentnn 
to fie marked ainiilaritv of pirathircid titma tin titans of ammonia 
intoxication and the ncnoii* hs| ircxcil rhilits piHiinidbs meat iccding 
m dogs Mitli the blood sliuutcd p 1*1 tin. h'n inl»lh» gi ninl circulation 
ht the Fck fi lull riuro i* *01110 hiatolo^n tl ivideme uf liver di^cnera 
t'on in animils dving ui tetanv anil in the iliiiKal titans ol prignaiics 
(crlainpsia) then, appi ir III o t > U mst ineex it liver msolsemtiit But 
cttensise investigations on titans dogs have fiiUd ti di iloxo nns pri 
*^iars liver dcpnssion of iinpiirf iiict cxcvpt 1 diniini*lud ewn tion of bile 
snd this is probabls due to the iviidition of tin digi tisi trift ntlipi than 
to the ab ciice of siKtifap pirithsioid Krelion 1 nt Driertedt has re 
cently fhown that pintlisroidictoiiiiXMl d gs in svliiclj the appcirinci 
of tetany is pn.senttJ bs snitabk data phospUoni or gnamdm admims 
tfation jn qiiantitas basing, little or no effect in nornul ammila cause* 
Violent tetanv 

During parathsroid fefins there is no dian^c in the sugar tolLrancc 
C'foland llmra) llic excretion of ammouiu and imino atids m the 
Urine 19 normal or less than normil iii tarls Utims (^\lJsun Steams 
*nd Jannes) the blood fibrinOt,«n is normil or greater thin normal The 
ormation of fibnnogcn is one of the functions of the liscr hence the 
usp of the blood fibrinogen as a test of User function But ina much ns 
ihe secretion of bile is dcpmoctl a functional hscr test depending on 
txeretiou of pigments in the Inlc would probibh disrloxi erroiieousls, 
liver diprcssion in ti tanv animals Of coiiroe it 1* ohsiou* tint when 
0 tetany condition baa rciidired the animal monlmnd the liver will 
« deprtssfd along with the entire orgim m Tin* is of no sigiiifiiance 
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mirlvcd (lunnc pregmnc^, ind capiciallj during Inctition Wiion nil 
tlip pirUlijroid tissue is removed m the do^^s tlio li\pcrpxcitibilit\ of 
tlio pcnplieial ncr\os is in e\idence one to thrLo dajs before tlio ippcir- 
nice of tremors and tcfain 

In some cases of parathMt>idcctoin\, cacliexia nnd depression appear 
at the \crj onset a\itliont anj eaidcnt period of uonous Inpirtxcitabiliti 
lliis IS pirticnlarlv frequent m cits The cachexia nnd depression is 
usualla accompanied b_y subuonnil tcinpcnturc Practicillv all animals 
tint sunne the aiolciit attacks of tetany and pjrexia die in cachexia 
and (Icprission 

Extirpation of the paratharoid causes, on the nlinle, a more xiolcnt 
and ripidU fatal tctan\ in the carnuori than m herhivon, and in the 
litter group the adult amnmU are fieqiieiitl^ loss affected h\ loss of the 
piratlijroids than the joinig animals 

Parathyroid Tetany and the Digestive Tract — P ir itlii nml tetanj in 
dOg,s IS accompanied l>\ gastro-intcstnnl di orders, anorexia, lonnfing, 
diarrhea (usuilh ), pain in the nbdomiinl region, ind in the mnjonti of 
01 es. Inpercima, hemorrhages and ulcers of pvlorio and duodtnal imicn a 
Iho liaperoxcitabilitv of the pcriplicnl nones in dogs in piratliiroid 
tctntn 18 iisualh, but not alwnis, shoun h\ stimnlition of tiie plirtnio 
nenes b\ the action current of the heart 

Palta iiid Ixalin describe ca es of tetanic contraction of the stomach 
in liiiinaii titaiii Ihcre aro no spasms, contni.tur(.8 or other cMdoncea 
of Inpcroxcitabilitj or totanv of the neuromuscular rncclnmsms of the 
digcstnc tract in paratliiroid tctniu in cits nnd do^ Lien m icri 
soitro tetaiii the nioicmeuts of the stomach and intestines ma> benonoil, 
the deciatioii from normal is id the direction of depression or parahsis 
The gastric nnd pancreatic digestion in tetim max bo normal, but it is 
usually retarded The retirdation ma\ amount to pnctical failure ot 
digestion In icrv exceptional instances there may be acceleration of 
the gastric motiiit> (cits) The retarded digestion is not due to the 
absence of appetite secretion or to splaiiclinic inhibition , it is probabh due 
either to direct action of substances m the blood on the digistice glands 
(secondary effects), or to altered activity ns a direct effect of the absence 
of the pirathvroid secretion In tlie case of other svmpathetic and aiito- 
mitic mechanisms (cervical svinpitbetic pilomotors sweat nerves, the 
uterus, the bladder, the sphincters), the deviation from normal actmty 
m paritliyroid tetany m cats and dogs seems albo to be in the direction 
of depression 

In cits and d()-,s Keeton found a diraimsbed 'itcrction of gastric 
juice duriti.. pirithvroul tetanv and the juice contains less than tht 
normal amount of pepsin ind hvdrochlonc icul Hit impiiimcnt of 
the gastiic secretion is on the whole, directlv proportional to the 
severitv of the tetinv Stoland found that tlie qumtitv of the p'’’ 
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tho urine of tetany dogs Injection of the c snbtnnccs into animals indiicis 
amptoms similar to paritlnroid tetam Rut there is no (iidonce tint 
there n aufficicnt eoiicintration of p;uauidin iii the blood to induce the 
tetany m parafh\roidoc(mnizcd doga I sing luological teats several ob- 
ervershaae reported an iiieremed toTuita of the unne cf tetana animals 

Wil'on, Steams and Jniinca tind tliat after paratharoidectomv there 
IS a primary alhalosn, or preatla inereascd aikahnita of the blood and 
that acidosia is a secondara effci.t of the cvcrc tetana oaving to tht for 
niifion of acids as a result of tin mu luLr coiitmctioii These ob'»ervcrs 
adiancc the theory that the alkalo I*! >s the priiuary factor in the tetana 
and support this vicav h\ tht fact that M'tUn alkalis increases the 
tetana, avhilc administration of acids dicrca os the tetana The reader 
avdl recall that iIncCallum found similar support for his theory of pn 
niary calcium deficieiiea in the fact that calcium injections dccreise 
the tetany symptoms temporarila \cids as aaell as cilcium salts depress 
the nervous tissues but this drug action docs not proac the primary rela 
tion of alkali ctccss or calcium dcficicnca to tlie genesis of paratbaroid 
tetany 

ScTcral investigators (Grant and Goodman etc ) have recently re- 
ported the production of a tcmporirc tetauv in man and animals be 
e«c sire lung vontihtion (forci<l bre itliiiis) thus reducing the carbon 
dioxul of the blood and pn«iunabl\ uKrcisinec the alkalis But these 
findings do not cTplain parathvroid tetan\ \ccordiiig to Greonwald 
the tetanj following forced respiration is due to the cscess sodium ions 
in the blood Ulilonhuth has reported tetany toxins m the thsmus (feed 
iDj, thrmus to tadpoles) 

Temporary Control of Experimental Parathyroid Tetany — '^nmo of 
the earliest investigators of the pbssiologs of the parathyroids (Lusena 
^assak Generali "Moussn, MncCalliim) reported that the tetanj could 
he checked by the injection (subciilnncoiis intrapcntoneal or intruenoiis) 
of enmlsioiis of the paratlirroids favorable results wire al o reported 
from the feeding of the gland Berkeley and Bcile report that the active 
part of the gland is the nuckoprotem fraction this was said to bo ofhcient 
uhen given bj the mouth but mucli mon* so when given subcutaneously 

The tnatmeut of parathyroid tetany by tbc administration of the 
parathyroid gknds differs in important particulars from that of mjx 
edema by the adnnnistration of thyroid The effect of thyroid is stnrtU 
specific , no other gland ubstance will rclieyo the svmptoras It has been 
found, on the other hand, that parathyroid tetanj can be temporarilj 
checked, at least in the early stages by the administration of salts of 
calcium magnesium strontium and harram by the injection of largo 
amounts of sodium chlond solution by tho injection of acids by injection 
of evtracts of the thjroid the thymus the pancreas the testes, and the 
hypophysis, by the injection of proteo es or peptones by the injection 
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The question of importance la wliether there is tinj CMcloncc of liver de 
prcssion that can account for the genesis of the tetany itself Such liver 
changes have not jet been demonstrated 

The Blood in Parathyroid Tetany — The literature on this mo«t im 
portant phase of parathyroid physiology and pathology is conflicting 
MacCallum and Voegthn reported a marked acidosis, with a decrease of 
the calcium salts of the ti&sncs and the blood and an increased cverction 
of calcium in the urine None of tlieso icsiilts lias been confirmed 
(Cooke) But Harriott and Howland report a decreased calcium content 
in the blood of spasnif^philio tliihlreii Berkheim, Stewart and Hawk 
report a case of probably complete parathyroidectomy in a man, with 
slight retention of calcium salts In later experiments HncCilhim re 
ported that transfusion of tho blood of tetanv dogs through the Iig of a 
iionnal dog raised tho excitability of the inotoi nerves of the transfused 
leg of a tetany dog, while transfusion of normal blood through the leg of a 
tetany dog reduced tho excitability of the nerves of the tetanv Itg It docs 
not appear that Dr JlacCallum coiitrollevl the temperature factor of the 
transfused blood Fever blood vvill, of course, raise the cxcitabihtv of tho 
nerves, by the temperature factor alone 'ioshimoto reports that the blood 
of dogs in tetany, as well as solutions of gtianidin, increases tho imtahilitv 
of tho sciatic nerve of the frog 

In connection with the theory of calcium dcflcienoy on tho course of 
tetany, it is interesting to note tint Thompson, Teighton and Swartz, and 
iforel have reported that triiimatism of hone prevents tetany from 
moval of tho parathyroids, it docs not, however, prevent tho development 
of cachexia 

Peterson, Jobling and Eggstem report a diminution of the serum 
hpase, a gradual increase in the noii*congiilahle nitiogen and proteoses of 
the blood and an increase in the aminonitrogcn at the height of the tetanv 
Cooke and Grccnwald report an increase in tho undetonnincd urine 
nitrogen According to Grccnwald there is a marked retention of phos 
phonis after pirathvroidcctoiny, and this is accompinicd by retention of 
sodium and potassium But m the quantities present tho sodium or po- 
tassium phosphates arc probably not suflScieutlv toxic to be the agent of 
the tetany 

Grccnwald also showed that xanthin and inosinic acid are not tho 
toxic agents, for there is not cnou^ of either of these substances in the 
blood or tissue of tetany animals to cause symptoms, although intravenous 
injections of largo amounts of xanthm cause convulsions The sigmA 
cince of the phosphorus retention m parathyroid tetany is as yet im 
explained, hut the work of Erdheim and otlicrs indicates that chronic 
parathyroid deflciency leads to impairment of hone growth 
^ Koch and Pnton, Pindlav and Burns report that there is an increase 
in tho excretion of methyl cyanids, and tnmethvlamin, or guaiudm m 
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rnc:«fedt lias shown tint ptrntli\roidi.ctom^ m tiogs on n diet of milk 
liclose and bn \d or dixtrin dots not knd to tttan\ or death and if this 
diet IS kept lip from four to SIX woiks tilt ordmarv nicit diet (mmodera 
tion) maj Im nstored without inducing tttinx Ihc above diet clianges 
the intestinal fliri m do^a from the normal pntrcfictive to an aciduric 
tvpc This diet IS not imarinbh sntce sfiil iti preventing tetanv and 
mniutaining lift after pinfhvrotdwtomv m pregnant bittlics This indi 
catts that the fetna (and po sibK the placenta) is \ soiirte jf tetaiij 
tnxins The e cIniH.ut experiments on non pregnant dogs ecm to show 
that 

1 The ftfaiiv is duo to txoginnw fixiiis and these tixins ire de 
velopcd h\ the inttstiiial proteolvtH flori i<tiu„ mainh on the food 
protein (meat) 

2 The panthvroids in dogs ire mt neeos irv fir life After the 
initial datirv control of the aentt svmptoms the dog ttms quite normal, 
even on a nuat diet This iniv la due to m increased tolerance to the 
tetmv toiins or an uicrta'cil destnietion of ihcso toxins bx other organs 
in the hodj 

3 The dogs are not iioniial Ihev ire m the condition of latent 
tetanv or epilcpsv so tint eon tipution <x<<s»ive inirestion of meat, nit, 
prcgnaiiev, poi on«, or oxciicnicni induce tetany attacks of varying 
■everity 


Iiiekhardt Ins shown that pirathvroidectoinized dogs (pregnant as 
well as non pngnant) on a Iii^li nicit diet can be kept free from tet'inv 
(1) by a daily ftediiij, of hrge qinntitics of calcium lactate (about 
J gr per kilo body weight) for from four to hve weeks after the opera 
tion and (i) bv maintiming a bn k diuresis for a corresponding period 
by means of lutrivonous injections rf large quintities of Ringer’s Boln 
tion or alt solution After four or hvo weeks both the calcium and tbo 
diuresis therapy can Iw dispensed with the animals live indefinitclv and 
sbny no tetany , except under the same conditions ns stated in Dragstedt s 


experiments IR of IwkhanJls paratkyrotdtciomiztd dogt, ihal liaie 
hied for a year or more /latt developed cataract 

luckliardts diuresis experiments can he most readily explained on 
the basis of rapid elimination of the tetany toxins bv the kidnevs The 
hfe-saring action of calcium Jaitato when given bv mouth is less readily 
understood Calcium lactate intravenonsly will not save a parathvree 
tomizcd dog from death m fact given m tkut nay the salt produces 
nephnlis The huge dos< s of th< alt necessary }>er os is a further indi 
eation that the mpchanism is not that of makin„ up a cilciiim deficiency 
in the tis ues The calcium may art in the gut by modifying the action 
of tho intestinal bacteria, or fixing bacterial toxins 
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of h^pcrtoDie siipnr sojjjtjwis, I5 tfie adnimistrihoji 6f 'imtl nitrite, cte 
I« tho enrh attnck'^ of i>iratli\roi<l tctiR\ cnii «a«iU\ k decreased 
or preseated b\ gisnv the -Mum'll *1 «»!<! Inth, nduciiig the psrcKn 
Tnasfiision of norinil Ui>od mto pantlnroid tctn«\ dogs decreases tbc 
tetanj but little find does not Icngthtu the life of the nnijinl 

Admini'^STatiaQ by Mouth— Gmiip, pmthvroids b\ mouth appcirs 
to be cntirih useless in the hind^ of Utor iwostjgstors (MficCtiluw nnd 
\oegtlm 'Marine) 'Marmc {.a\o ns muii as one bnmlrcd frcsli pirn 
duruids p<r din to do^s with coiuplofe htain without nnuhontioa of 
the sxmptnni’^ or pmlonir-ition of life but trn««p1antation of men n auigic 
pintliMoid from unotlu p <p<t.ien fotilrolh'd the tctnnv for a few dn;)s, or 
until tbepluai) won eoniplerrli ikorbed 

\H thr'( ttuasuiTn Into «Q far pro\<d to lx oiih temponrt paUiatiie« 
Their notion isoojnplitntoil b\ the spoutnnooun periodicity of the simptonis 
in the enrl\ stnpes of the di'-ew and by tho complete tnd spontimcoiis 
recovery m «oinf indn tdnab Tlio cflicitncy of tlio--t mcisurts yancs 
mdifCitJy with tho sfngo of the cnchcxin nud the «cyerify of the cxcitntmii 
sMnptoiiis Thr action of all thmc therapeutic mtasiircs can prohnhb k 
acioiiiitcd for 1' dfcrcasfd rjrffnbihty of the nervous tissues The cx 
titahihtv IS dfcn i«cd direclfi/ hv the drug action of the cdtmm mid the 
strontium «nlte iiid h\ hypcrtomcitx mdirc«.l1\ h\ suktnnces ormensiires 
thnt cnii«e pirtul iiiunun of the bmin througli vniodilnt ition (tis'^uo 
ivtrjcts ilhimiO't^ imvi nitnte simmlatiou of the depres'or ncncs) 
None of tliisv mi isnrc^ has thtreforc any si^ctfc siginficniiee ns reginli 
the enuse mul nntiire of parathyroid tetiiiy 

In most of th( oxpennKuts the ndmiiiintration of the nboye saktmws 
has rebeytd tht symptoms of ttiany onh the armnnla d\in^ Inter m 
enchexm The etscs of tomphte recoicri ue probnbly due to hrper 
trophy of aetexMiry gltinds or to gridunlh acquirid toleniiec to the 
tetany toxins Thun y ihinbh «x the ndimnistintion of tho Rlnnd or 10 
jeetions of >al{8 of tilcium mn> l>c in cinching the symptoms of tetany 
nnd in pmlon^inp, life, it is open to que^tum whethir it is pf»"'yiWc to 
restore noninl eondnions m emiiphto pnrntliyroidecfonn, except by fi«c* 
icssful implniitation of n hying gland 

Transplantation of Glands — Tor the complete iciief of pnnthyroid 
losufiiciency tmn^plnnt'ltKm of tJjo ^wds is the onh rffectne mensurc, 
hut tlie results hiyc hicn dm ippointiug (Ilalstid leischner and Kilder, 

1 nndois Marine and olliers) IlnUted conchules tint traiinplantafion 
succeeds only y\lun n pnrnlhvroid defieicucy hnn been preyioush induced 
nnd that pamtlnroid tissue trmsphnted iti excesn of yvJmt is urj,enth 
required hi the or^inism does not iivc 

PennanenC Control of Parathyroid Tetany in Dogs— It baa boon 
found tlint pnmthyroid tetnay in dogs c\n lie permnnenth controUed hr 
diet dnircsiSj nnd feeding of calcium Hctatc 
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Drag^tedt bas sho^\•n that piratliMY>idcctom> in dogs on n diet of milk, 
laeto I and brcid or dextrin does not Kad to teUnv or deith and if this 
diet IS kept up from four to six i\«.ks the ordiiiari meat diet (in moden 
twn) mil bo restored without inducing tetaiu The above dat changes 
the intcstinil fiiri m dogs from thi normsi putrefactive to an aciduric 
tvpc This diet IS not imariabK nccessfiil in preventing tetanv and 
maintaining lift after pirntlivnudectomT in prt^iint bitches This indi 
cates that the fetus (and po sibh the plaLtufa) is a source of tetanv 
toxins Those clear-cut experiments on nonprtgusnt dogs etm to show 
that 

1 The tctsnv is duo to exogenou tixiii ind the e toxins are de 
vtlopcd hv the iiitestinil proteolvtit flora actinr. miinh on the toad 
proteins (melt) 

2 The parathvroids in dogs in. not mccssarv far life Vftcr the 
initial dietary control of the acute evinpbmis the dog seems quite normal 
even on a me it diet This inav l>e due to an nierea ed folennei to the 
tetanv toxins or in uicrca'cd de truetiou of the-o toxins bv other orgiiis 
m the both 

i The dogs arc nat nomnl fluv m in the loiidition of latent 
tetanv or cpilepsv, «o tli it eonstipitiou exiissivi it»„e tinn of meat, nit 
prcguacex po\«on8, or excitciaent ludnet tvt\w\ attacks of \1t5\ng 
seventy 

Luekhardt his shown that piratlivroidcctomized dogs (pregnant as 
^cll as non pregnant) on a high nu it diet can be kept free from tetiny 
(1) bv a diilv feeding ef Ivrgc qiiintilies of calcium lactite (aliout 
1 gr per kilo bodv weight) for from four to hve weeks after the opera 
tion and (2) bv maintiming a bmk diuresis for a eorrcsponding period 
bv means of intravenous injections of large quantities of Ringers sola 
ti D or salt solution kftcr four or tivc weeks both tho calcium and the 
diuresis therapv can !> dispen ed with tlit aiumiis live indefinitelv and 
show no tetany except under the same conditions as stated in Drigstedt s 
experiments ill of lurXhardts iwraihyntdeclomx ed dog^ lhal haie 
hied for a year or more hate deieJoped fu/orac< 

I ucklnrdt s diuresis experiments can be most readily explained on 
th( basis of rapid cliinimtion of the tetanv toxins bv the kidncvs The 
hfe-saving action of cileium lactite when given bv raoutb 13 less rcadilv 
understood Cilcium lactate intravinously will not save a parithyrec 
tomued dog from deitb in fact giien tn this vay the salt produces 
’’^^phnlts The huge doses of the silt ntecssary /ar 0? is 1 further indi 
ration that the mednnism is not that of miking up a calcium deficiencv 
*u the tissues The calcium may aet in the gut by modifying the action 
of the intestinal bacteria or fixing Inctinal toxins 
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The work of these two mrestigators has greatlv advanced our analysis 
of parathyroid function and panthrroid tetain It )ns given us an ade- 
quite and practical therapv of tJiis tetany It suggests new lines of 
thorapv of tetanv and allied disorders m man. But it does not tell 
us how the intact and normal parathvroids prevent tetanj, whether by 
direct Deutrahtation of the toxjns, or l>v furnishing r hormone that regii 
latcs the permeahilitv of the intestinal mucosa, or stimulates' various 
organs to increased detoxication 

Parathyroid Deficiency in Man — ^Thc clearest fa«es of paratlnroul 
insuflicituev m man arc those in which tho glands hare been more or 
le^s completely removed or inyiircd at operation on the thvroid Ca«es 
of this character arc not un«)mtnoii, especially from interfcrenee with the 
circulation of the glands ITie symptoms of postoperative tetsnr in man 
are very similar to those descnli^ in animsls If death dots not occur 
in a short tune a chrome condition of latent tetanv or of aubtetanic hype- 
pirathyrcosis (Ha! ted) develops Such a condition inav continue for 
years with chronic nervous hvpercxcitabihty (Lrb, Chvostok and Troos 
scan signs)) the pitient having attacks ot tet-mv at irregular intervals. 

Another form of tetany, in which a condition of psrathvroid insiift 
ticncv maj/ exist u that which occurs in pagnanev or lactation At 
other times there m'i\ be no evidence of tetanv This form is strikingly 
like that observed m parathvroidcctoniirod aiumals, it his also been 
ob erved in women after operation on tho thvroid (Frank) Krahbel 
reports the case of a girl who for seven years hid tetanv onlv danng 
menstruation, she was completely relieved by flit, implantation of para 
thvroids into the tibia Cases are also reported m which coitus induced 
tetanic convulsions 

Another form of tetanv the etiology of which is still obscure, m thit 
of children A number of writers hav.c reported finding exten ive hcnior 
rlngcs into the panthvroid glands in this condition Othcr«, howevtr, 
stifc that buch hemorrhages ore coniparativelv common in infants, i»d 
raiintain that thev are found as firqiicntlv in ehildren who do not show 
tetmv symptoms during life as in fho<»e who do (Auerbach; Fxtonsive 
hemorrhages into the parathvroids have been reported in ca«C3 of sudden 
deith, with spasms of children (Grosser and Betke) Haskins and Gw 
etenberger found no evidence of parathyroid involvement in infantile 
tetanv 

Attempts Jnve been made to bnng tetany of gastro intestinal origiii, 
toxic tetany, and those forms nssoented with various nervous disease®) 
into relation with the parathyroids Parathyroid deficicncv has been 
suspected as a factor in paralysis agilans myotonia conginita mvocloma, 
chorea, osteomalacia, rickets, eclampsia, and idiopathic cpilepsv, hut 
nothin" conclusive has as vet been demonstrated Grctnwalds studies 
on the blood of paralvsis agitans do not support the thury of parathyroid 
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genwis of this disease Accowling to Cornbv <>ome tjpes of idioc^ are 
due to panth^Toid dtficiencj 

Spontaneous afropha or hapertropha of the panthjroids in man have 
not been definitch established, but tbca probablj oeeitr e«peciallj ivith 
age Gjcstland reports InpcrpUsia of the pantharoids in Parkinsons 
disease Iloussj and Clunet report parathiroid hvperpla la m parahsis 
agitans Bcigstrand and others have reported pirathjToid hjperplasia 
in chronic nephritis 

Parathyroid Organotherapy — Lfforts to lontml the tetnn\ following 
the remoial of the parathyroids or the effects of interference with their 
blood siippli bi the administration of jiarithyroids haie met with no 
ctrtain success Ilahtid states tint lu a patuiit suffering from subtetanic 
hvpf paratlijroidism ns tin nsult of two optrntiiits upon n large goiter, 
tetaiiv had for three years Uen averted and the status paratlnrcoprivus 
made endurable bv the feeding of parithyroids b% bv-podcmiic injections 
of the nuclcoproteins of tin. parathyroid gland and for almost one tear 
hv the adniini tration of calcium lactate At the beginning si^ dried 
heefs parathyroids ivere giion ciery three hours the effect ivas almost 
instantaneous and mo-.l marvelous The doe was then reduced to 
one gland three times dailv further reductions could not for seyeral 
weeks be borne Later frc'h glands were substituted these yvere more 
readily taken than the dried ones 

Branliam used subcutaneous injections of emulsions of beef para 
thyroid with success in a case following operation for goiter, the tetaiij 
disappeared permanently after a sicond mjectiou It is eiident that this 
patient yvould haye roeoiercd without the parathyroid treatment 

'^ehncidtr reported a case of postoperatuo tetany in yvhich the ad 
ministration of the dry parathyroid of the horse (0 03 grim in two davs) 
yvas followed by improvement the symptoms later reappeared but dis 
appeared after 0 03 gram of parathyroid Other favorable reports have 
been published by Bircber BosMvsky and others Eschnch, Frankel 
Ilochwart Pineles Bcnsbiirg and others report negatiye results from 
parathvroid therapy in human parathyroid tetany 

Several cases have been reported m wluch relief or cure of post 
operatiye tetanv followed transplantation of the gland Loischner and 
Kohler obtained only temporary relief from transplantation in one case 
dud no results in another Tliey surest that m some of the apparenth 
successful cases m transplantation in man there yvis a regeneration or 
recovery of function bv the remnants of parathv roid tissue of the patient 
Parathyroid has boon administereil with inconclusive results in a 
number of other forms of tetanv and m other conditions, the influence 
of suggestion has not always been eliminated Haskins and Gersten 
wrger obtained no effects from parathyroid and calcium administration 
m one ease of infantile tetany 
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Borkelej relieved the symptoms of gaxlrtc telany bj the adniinptra 
tion, bj moutli, of fnsh bcff ]>aritIivroi(ls, Ifofhtt also rrports favorable 
results from the um of the dried ponder and htir from livpoihrmic 
injections of the michoproti id of lierf pintlij rends 

l/ 0 (\\enthal and ^\nhrrel>t obtained results from parathjroul 

feeding, in infintilo tetany, but others Invi reiiorttd entirely nefeatirc 
results 

Berkeley reports better results from tlio sdmiiiistritioii of parathyroid 
in parahjfi4 agtlans than from any other remedy Of tuinty six ca^w-s 
tn itcd, fuc were not liencfittd, thive showed temporary improvemi nt, and 
eighteen grt« pro^TTssiych letter during the whole period of tnatrneiit 
Kmissj and Clnnet obscryed slight teinporiiy improve inciit iii two eae«?, 
a distinctly bad clfect m two olhera, and no effect in a fifth ease ihey 
report a condition of parathyroid hyperplasia (whether primary or sei 
ondan not determined) tn this disc aw OpjMnhcim reeeimmciids the 
administration of doses corresponding to 0 0 gram of the fresh gland 
several tunes a day 

Fayorabl»< results have, been reported from the use of parathyroid in 
eclampsia, epilepsy, idiocy, and ohorta— chixeiHllv in adults (Oaraynii) 
It yvill be rc*calltd that several tlmiciaiiK Jiave rcpeirted favorable effeets 
from thei use of thyroid ixlracl in cclimpsia, on tin theory tint this tviio 
of tetany is due to tin roid deficiency (NieIiol«oii, Stunner) 

"Moms reports iiijiirions effects fedloyyjii^ jiroloiiged administration 
of parathyroid gland bv mouth In a palieiit with parilvsis agitans the 
feeding prodnecd disturbing mental symptoias and insomnia, but no 
improvement of the piralysis agitans 

SuMilABT 

1 Parathyreiid deficicnev in man and exp»rimcntal animals leads 
to chronic iie rvcius hv perexeitabilily, oetasional tetany, and some cachexia 
Total loss of the parathyroids Ii ids to death in from two to fifteen dais 
in tetany or extreme cachexia t8{MciaIly in eaniiyoroiis animals Tlie 
primary disturbance following, paratlivroiel ablation appears to lie elue 
to a toxemia, primarily eif the intcstinnl (putrefaction) origin, and 
leeumulation ol toxic protein derivatives in the blood 

2 All therapcutie measures (hat temporarily reduce the excitahilitv 
of the nervous system will diminish or prevent parathyroid tetany tcin 
porarih, but they cannot save the life of the patient or the e xpe rimeiital 
animal in total absence of (be parathyroids Jlic tetany is coiitrolleel and 
life prolonged indefinitely hv diets that rtmlcr the inte-btinal flora ac idiirie, 
by marked diuresis, and by feeding large quantities of calcium lactate 
but these surviving animals aro in a state of Intent tetany 

3 No definite ciusal relation Ixtwceii paratliyroid deficiency and 
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cclarap n, lufantile tffan%, pastro-mttstiinl parahsis agitans, 

idiopathic cplll.ps^ etc, lins Ixin «o far c tablislied Tlu reports on 
parath\roid organotlicnp^ m thee malrdies are so conflicting and im 
'iti facton that no reliance can bi placed on the few favorable results 
recorded Pantharoid orpinothcrQpv in thc^e conditions as at present 
purch experimental and cnapirieil 

4 The re nils to date on man and experimental Biiiniiils indicate 
that tme paratliamid tetanv caiinit lit cuntrullid even temporarily by 
gniDg parathvroad gland bv month or ba triiisfusion of normal blood 
The hvp<Hlcrmtc or intmnmscnlar ndmiuistrition of parathvroad extracts 
18 of doubtful value tvtn ns a temper irv mt isure, and animal experiments 
how ooiiclu latlv that such admiiiastratioii tails to prevent death in 
tituiv or cachexia iii the totil ftlxiict if parithvroid In light of our 
pn-sent exjicrimontil and clini 9 nl experience paralhvroid transplantation 
IS the most promising therapy in ill tapes of pariifbvroid dtficicncv, 
’''hilc diet diuresis nnd lime <alts per ft inenlv control the conditions 
Till oxtremeh coutlietinc rtsnlts of pirithvmid organothcrapv lioth in 
niim uii aninails, arc. probibh due to tb« freqncncv of acct «or\ para 
thvnnds mi tint alleged coniplcU paiatlivroidoitoniv is in mni} eases, 
niilv partial pinthvrtiulettonia with temporarv iienous livpcrcxcitabihtv 
and tptana svxnptonis \ccordiMp, to the re c irchcs of IluUted and others, 
mil pjritlivmid nmnants wilt undergo livpcrtrophv biuI mav finally meet 
ihi* entire need of the orpiani«tn in which < aso the animal or the patient 
recovers pormaneiith iiiv therapv of uch temponrv tetanv conditions 
^ill bo succcsaful, bv pott hoe reasoning altboUch it has nothing to do 
with the recovery of the animal or the patient except such measures as 
“ay temporarilv check the hvpercxcitability of the nervous tissue 

"With the modtni care in thvroid surgerv eases of definite para 
thvToid deficiency in min become less fiT<[uent Parathvroid organ 
othcrapv of other tvpcs of clinical tetanv will contribute little or nothing 
to medical progress until further advances have been made in the phv si 
olV^ pathology and eliemi trv of the parathvroid glands Put the 
diplarv diuretic and cilcinm lictatc therapies of Dragstedt and Luck 
hardt mav prove beneficial in these disorders 


THE PAHCBEAS 

In 1889 von ilering and "Minkowski discovered that complete extir 
pation of the pancreas in the dog produces fatal diabetes This has been 
abundantly confirmed on all spccKS of vtrtcbrates so far investigated 
attempts of Pfluger and others to show that the diabetes foliowing 
reraoTal of the pancreas is due not to the absence of the pancreas but to 



ORG VNOTHER VPrUTICS 


fiS4 

Berkeley relieved the symptoms of gastric tetany h^ the administra 
tion, b'\ mouth of fresh beef piritlivroids, JEoffitt also reports faiorable 
results from the use of the dried potvder, and hter from Inpodermic 
injections of the nucleoproteid of hotf pqratlnroiiK 

loewenthal and Withrceht obtaimd good results from piratlijroid 
feeduif, in nifmtilc tetany, but others Imo reported entirely negative 
results 

Berkeley reports better results from the adnimibtration of parathyroid 
m paralysis agitans than from any other remedy Of tweiitv siv cases 
treated, tive ivere not benefited, three slioned temporary irnproyement, aad 
oighteou greyy progressively btthr during the yyhole period of tnatmint 
Roussy and Clunct obsened slight tomporirv improycmLiit iii two cases, 
a distinctly bad effect in tyvo others, and iio effect in a fifth cast Ihev 
report a condition of parathyroid hyperplasia (whether primary nr set 
ondary not determined) in tins disease Oppcnhcini ntotmnends the 
admiinstrUiou of doses esjircspondinj, to 0 0 grun of the fresh gland 
several times a day 

Favorable results have been reported from the use of pantlivTOid m 
eclampsia, epilepsy, idiocy, and chorea— cspixiallj m adults (Gnravini) 
It will bo recalled tliat several ehincians have reported favorable offcots 
from the use of thyroid extract m cchtnpsia, on the theory that this tjrpe 
oftetanj is due to tin rotd deficiency (NichoUon, Stunner) 

Moms reports injurious effects foUowiu^ prolonged administration 
of parathyroid gland In mouth In a patient with parilysis ngitans the 
feeding produced disturbing mental symptoms and insomnia, but no 
improvement of the pirihsia igtUns 

SuMsiArr 

1 Parathyroid deficiency m man and experimental animals leads 
to chronic nervous hyptrexcitabilitv, occasional tctinv, and some cachexia 
Total loss of the pirithyroids h ids to death in from two to fifteen days 
in tetanv or extreme cachexia, especiallj in cannvorous animals Iho 
primary disturbance following parathyroid ablation appears to !« due 
to a toxemia, primarily of the intestinal (putrefiction) origin, and 
accumulation oi toxic protein derivatives lu tbc blood 

2 All therapeutic measures that temporarily reduce the excitability 
of the nervous system will dimmish or prevent parathvroid tetany tem 
piirarilv, but thev cannot save the lift of the patient or the txperimintal 
animal m total absence of tlic parathvroids 21io tc tany is controlled and 
life prolonged indefinitelj bj diets tbit render the. nitestinal flora aciduri'’ 
by marked diuresis, and by feeding, lai^ qumtities of calcium lactate, 
but these surviving animals arc m a state of 1 itcnt tetany 

3 No definite causal relation between paritlnroid deficiency aud 
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eelamp*!!, lufnntile Utans, gastro iiiUstiual tot'ln^ pnraljsis agUiHS, 
idiopathic epilcps\, ott lias, bcin eo fir c taUislied Tlie reports on 
pirathiroid ort.uiotlienp)) m (br c maladies arc so conflicting ind uti 
it! fiUoF' tint no nliaiKO can Ik* placed on the ftw faiorablc results 
rccordid Pirathiroid nrpanolhcripi in these conditions is at prc'cnt 
purely eiptriiiicnfal and empirical 

4 The re lilts to date on man and cTptnmenUl animals milKifo 
that true paratliiroid tetaiii cinnot he controlled, ticii tfinporirih bv 
P'liic pantlnroid gland li\ month or hv transfusion of norniil bbod 
ibe h^po^hTlnlc or inlramiiviijlftT adimnistrntion of parathMOid i^tratts 
iiof d( ubtfiil laliic cun as a timporiri ni»*isurt and animal eapcrimr nta 
sbn\i eonjii^iitlj that such adimm tration fails to preieiit diatli m 
trtini or cacluxia in the total ah cnce of panthvroid In light of our 
pri-M.nt exi»erinipntal and clinical iTpencnci piratlni-oid triusplantation 
14 the moat promising tlitrapj in all lipcs of paratliMaiid deficiciicv 
while ditt dinnsis and Imic felts j'cr ot nier<h control the conditions 
Tk e^trpiiuU conflicting rtMiUs of pinulnroid org-inotbcripi kth in 
man and atnmiN ari. probihh due to the freqnenei of icci orN pira 
tinroida kv that allegid coinphtc pirathiroideefonn is m iiianv ci«e 
mb partial paratharoidiitonn nitli temporar' mnous h^pc^excltablllt\ 
and tttaui snnptonis \c<ordin^ to the rcscaiabcs of Hslsted and others 
virli parathjroid nmiuiita Mill undergo 111 pertrophj andina\ finally med 
the entire nred of tin organism, in uhich ca < the animal or the patient 
««iers pinnanontlj \tn therapa of such tiinponrj tetiiij conditions 
will be uocessful bi po«i ho< rea«oniiig although it ha« nothing to do 
’fitb ih recovery of the animal or the patient, except such measures as 
may tcmparanlj chock the hypcrexcitabilitv of the nervous tissue 

'> \\ith the modem care in thvroid surgen ca<u?8 of definite para 
thvrnid deficiincy ni man biioine has frequent Parathyroid organ 
othcrapi of other tvpes of clmicil titanj will contribute little or nothing 
tompdical progre s until further advances have lictn made in the phvai 
pathologi and chemistry of the pirithiroid glands But the 
calcium lictatt therapirt, of Dragstedl and Lock 
srdt may prove beneficial in these disorders 


THE FAKCBEAS 

In 18S9 Ton Menng and 'MinLowski diseoicred that complete extir 
' ton of the panenas in the dog produces fatal dnbetes This has been 
un anth confirmed on all spcciLs of Tertclratcs so far investigated 
'' att mpts of Pfiuger and others to show that the diabetes folbwing 
®oval of the pancreas is due not to the absence of the panerea but to 
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injury to tho duodenum and the nencs connecting the pancreas with the 
rest of the viscera, must bo considered a failure The original conclusion 
of von ifcring and Jlinkowaki is defimtclj established The complete 
or nearh complete loss of the pancrcia results m fatal diabetes The 
more recent imestigations of tlie condition of the pancreas in elmieal 
dnlictcs (Opie, Allen and others) have shoi’m that m sciere diabetes 
or in do-aths in diabetes there is nsuallj more or less degeneration of the 
pincrcns, cspotiall} m the island tissue The conclusion that the pan 
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creas is absolutely essential to life and to carbohydrate metabolism is thus 
based on experimental and clinical data, and established beyond a doubt 

The part of the pancreas concerned in this function appears to be 
essentially the islands of Lanperhans This seems to be demonstrated 
by the following facts 

1 Loss of tho external pancreatic secretion (by permanent fistula of 
tho pancreatic ducts) docs not induce diabetes 

2 Ligation of all the pancreatic ducts leads ultimately to complete 
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degeneration of all tlie pancreas tissue CTcept the islands of Langerhans 
—at ka t in animals like the rabbit and guinea pig Such animals with 
onh islet tissue loft do not develop diabetes unless these remnants of the 
pancreas are extirpated 

3 In clinical diabetes the pancrratic lesions usuallj iniohe the islets 
Despite those facts the viciv that the entire, pincrtis tissue is concerned 
in the maintenance of tho capaciU of the tissues to oxidize the carboh> 
dratos is still mamtamed hi some clinicians and biologists This view 
finds Its strongest support in tho fact that human diabetes ma> reach 
a fatal issue while there still remains an abundance of appireiitl^ normal 
island tissue in the pancreas as determined histologically It is possible 
however that normal function is reduced or lost before anatomical or 
chfmical degeneration of the cells reach such magnitude that the\ can 
he delecttd b\ the microscope This theory of identit> of function of the 
entire pancreas was al«o supported b> the work of Dale Vincent and 
Thomson and others which appeared to show that the islets represented 
oolv etagis of fatigue or rest of the ordinniw pancreas tissue Lsgucsse 
Eenalev, and others have shown that this is iinten ible While the isleta 
and tho acini develop from the aamo embryological anlagt (the colls of 
the ducts), when Biiallv diiTcrentiatcd thc\ slow constant and specific 
structural and chemical characteristics, evidently indicating epeeificitv of 
function and there is no foundation for the view that the one tissue 
IS or can be transformed into tho other 

The Islands of Langerhans — The mimlxr and size of the islets vary 
gteatlv in different spec ics, as well as in individuals of the same species 
In some fishes they art macroscopic, and seperrated from tho rest of the 
pancreas In man the islets have U-cn estimated to make up one twentv 
fifth to one one-hundredth part of the entire pancreas tissue or a total of 
2 3 grams In a normal animal five sixths of the total pancreas can be 
removed without inducing diabctis, so that the factor of safety' is verv 
great The total number of islands in mammals appears to be fixed at, 
or rather before birth (Bcnslcv) 

Lane and Bensley have sbonn that the island tissue is made up of 
two distinct types of cells, sLowing specific staining reactions a less 
abundant alpha type and a more numerous beta type According to 
Unmans it is the beta tells tliat rfiow degeneration changes in clinical 
diabetes 

The lalets devtlop from the undifferentiated duct cells and may or 
may not retain tins original connection with tho ducts hut in either case 
the blood supply of the islets is greater than to the rest of the pancreas 
tissue In this respect the islets rcsconble the adrenals and the thyTOids 
In fact blood sinuses similar to ffiose of the adrenals have been described 
la the islets (DeWitt) 
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The islets are also aLwndantlj supplied witli nerve fibers (Gcntes, 
Pensa, Lagiiesse) Groups of ganglion ctlU are also distributed lu the 
bod\ of the pancreas The function of the nencs distributed to tbe 
islets 13 mikuoini Some of them arc uudoubtedli lasoinotor nerres but 
others fortn a network lietncen or anjiiiid the islet cells, which appears 
to indicate a «ccTclor\ or reflex function 

Expcnmental Pancreatic Diabetes — Fstirjntion of tbe whole or 
more thin sixseienths of the pincrcns Icids to fitil diabetes in all 
animals In birds paiicrenteetoun loads to Mperg.htcniia, c-ichevia, acd 



Fia C — PAfcEtATic Dtrcr wirn n«<'«cne'* ‘ShoivI'O the UrcHtT B6s^cnEI> TtntXES 
CoNXECTOi WITH THE Dlct ano whij A*! IsLET IiUri viUni atiitiinff wiOi {srcnin 
and neutral red X (Tensler ) 


death but there is said to be little or no ^^cosuria, because of the rtlatue 
impermeability of tbe renal epithelium of birds lo sugar 

FoiloAriUy, the fundamental discoiery of pancrcitio diabetes bi xon 
“Menng and Jlinkowski in 1889 a great amoimt of work iiad been done 
to elucidate the nature or mechtntsm of this diabetes (of Allen, 191-1) 
The following fncts are established 

1 Hj-pergly ccmia aud glicosuna appc'ir wttbm a few hours after 
pancreatectomy and togetb^ with poiyiirn poKplngn and polydipsia 
peKist until shortly before death, cyon when lu* food is gnen If 
byperghcemn of human or cxpenmcnt-il dial>ctes is snffieientlv nnrked, 
the sugar appears m the sahift gastne nud pujcreitic jnicc nnd i« *be 
bile (Gsrlson and Rynn Pearet) 
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2 The liver and the muoclcs become pnctically free from gh cogen, 
but the essential factor appears not to be the inabilit\ to store gljcogen 
(alimentary glycosuria) hut a greatly dimtntshed capacilij if not com. 
fleU vialiJity to oxi<fize the sugar It w of course possible that all 
carbohydrates must first lie built up into animal starch or ghLOgen liefore 
oxidation, but this stems improbabU since this implies «ome structural 
differences in the glucose molccnlc before and after bcinc a member of 
the ghcogen complcT and wc havt as yet no evidence thit this is the 
case The respiratory quotient is tlicnfore low (Alurhn and Kramer) 
Jiishi states that perfusion of the liver of pancrciltctomized turtles uith 
Ringers solution plus glucose leads to stori^t of glvcogen in the liver 
cells. 

3 There is marked polyphagia (Liickhardt) and a striking increase 
(K to 20 per cent) m the total metabolism per unit of body yytight 
(Morehouse, Patterson, and Stephenson ) There is no rise in the respira 
tory quotient after giving glucose or fnivtosc The increased excretion 
of the acetone bodies parallels the inert ast lu the D K ratio 

4 There is usually some acidoMS and kttoniina, but these symptoms 
of diabtfos arc, at least in the dog not as roarkcil as in clinical diabetes 
and the completely panercatectomized animals die apparently from ex 
treme inanition or from mtcrciirrent infections rather than in diabetic 
oozna due to acidosis 

6 ^hen the pancreas remnant is too small to maintain normal sugar 
tolerance and metabolism, the pancreas rest is more likely to undergo 
gradual atrophy than to show hvpertrophv with the end result of abso 
lute and fatal diabetes (Sandmeycr) The incomplete diabetes in animals 
following extirpation of more than 8o per cent of the pancreas can 
apparently b© intensified, and the appearance of oonipJeto diabttes and 
death hastened by a liberal carbohydrate diet (Thiroloix, Allen Carlson 
snd Jensen) 

0 Complete pancreatectomy leads to death in from three to eight 
weeks, in the case of dogs, irrespective of the age of the animal (Carlson), 
while diabetes mellitus is usually more rapidlv fatal in children than in 
sdults and in old people 

7 The persistent hypcrglvcemia and glvcosuria and the low respira 
fary quotient show that the pancreatcttomized animal bums practically 
no sugar yet the study of the en^r oxidation capacity of the blood and 
of individual tissues like skeletal muscles and the heart hav e so far revealed 
no difference between the nonnal and the diabetic animal (Claus and 
Embden llacl^an lIcGuigan Patterson and Starling Macleod and 
scarce) The respiratory quotient of the dogs heart averages 0 71 irre- 
spective of whether the heart is that of a diabetic or a normal dog (Starling 
and Evans) But Hepburn and latdiford have recently reported that 
adding a purified pancreatic extract (msulm) to the perfusing fluid 
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The islets are also abunilantl) supplied ivith nerve fibers {Gentes, 
Pensa, Lagnesse) Groups of ganglion ccHs nre al*<o distributed m tke 
bod\ of the pancreas The fnnctioii of the iienta distributed to the 
islets IS unknown homo of them are iiudoubtcdh nsomotor nenra, but 
othcra fom n network botwien or anwnd the wlet cells, ulucb appears 
to mdicito R Fec.retor;y or rcflcT function 

Expenmental Pancreatic Piabetes — rxinpotion of the whole or 
more than 9ixsc\cnths of the pincrtns leids to fatal diabetes in all 
animils In birds pmcrealectoim lends to luperj^l^ctiiiin, cachexia, and 
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death but there is end to be little or no gljeosuria, because of the relative 
iinpermeabilitx of the renal epithelium of birds to sugar 

Following the fundamental discovery of pancrcatii. diabetes b\ von 
Jlcrnij, and Jlinkowski m 38S9, a great amount of work bid been done 
to elucidate tlie nature or inecbanistn of this diabetes (ef Alien, 191'^) 
The following facts are estabhdied 

1 Hyperglycemia and glycosuria appear withm a few Lours after 
panercntcctonn and togeCbtr witli poUuna {toKpiia^n and pihdtp^ia 
persist untii shorth before death, even when no food is given If tbe 
bjpcrghcemn of himnn or experimental diabetes is sufHoicntiy tnirked 
the sugar apposrs m the sahxa gastru. md pancreatic jxnce, and m the 
bile (Carlson and Rxaii Pearce) 
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very low lu the pig and the heip (Carlwii and Drciimn Ilnntcr and 
Hill) In noriml per on<! four hundred to h\t hiinditd t.runs of gluco e 
mnv l« gi\en mouth without inducing poKnria or gKo iirii (Ta%lor 
and Ilulton) In normal mtii ind mimils the o\iditioii rt •^iigar is jn 
cm (d m proportion to the qinntit' «f Mi^ar given intrncinush up to a 
verv high limit (\\oo(l\att) 

Ihc endeavor to detcnniiie how ah tmt of the piiicn is causes dia 
ktes IS pncticillv n rceord of repeittd failures The h idiiig idcx lu 
all this work has been tin mtiniul ecntiou fhu rv or thit the panercis 
viclds some siiLst ime to the LI lod lu some w i\ iu<c» irv for tlie oxidation 
of the siipir hj t)ic tissue cell Ihe new iiuthed <f attack intrnducod 
hv Cihiihiini Ins not vieldtd eonsistent icsiilts (Clui» viid 1 mbden 3 Ic 
Giiigan) and in tb( Iij,ht of the hndiiiJT* f Itveiu ‘ind Aleve r the method 
it elf IS called m ejuostion as it 0 |>jk «•» that m i imxtiin jf muscle extract 
and pancreas extnet Juco c 18 iMilMiurmd net ixielizid ^o light on 
pancreatic diihetes lins so far been shed bv studviUn the sugir oxidizin^ 
power of tissue de Ims or tissue extracts 

Blood Transfcsion — It the jniurc is <<iiiti >1 the i xulation of su^ir 
wi the tissue bv i bormono or boiiuouis tb< < mu t bi pre ent m the 
Hood, and unless thev nre oxtrenielv uiistibh n pr< uit in verv minute 
traces it hoiild lie possible to incrci c hnijnisrilv flic sngsr oxidation 
m diabetic nninnis and pitioits b\ tnusfnsi.m it in imal blood in siiffi 
cunt ipiantitus But the results obtuned b\ this inctlnd art loth con 
flicting and dilRciilt to intcipret 

Lfpinc repoits a tcmpirarv diminution iii the output in the urine, 
Hit no diminution in the llooel siigir This would eem to point to some 
injiinoiis action of the foreicn Wood on the kidue'vs — a sivge^tim also 
advanced b> Hedon — but Ivabeiis Ins howii thit fnnsfiision of normvl 
blood into diabi tic dogs docs not inlluence the output ot anv of the unuarv 
ronstitucnts except the sugar lless injected intrivenoiislv aU to I'JO c c 
of hh od from dialictic doj:% into normal do„s (on the thcorv tint dnbetic 
ll(iid might stimuhtc th< paiiert is to n greater output ol intern il CLre- 
tun) an<I mne to fourteen hours liter he injected the senim troin this 
animal into diabetic dogs The influence on the ghcosiiria of the dnbetic 
mimal was slicht or inconstant lu view of the results of Dreiinin, it 
''fins hkeiv that m the experiments of IIcss the pancreas secretion in 
tht blood was destroyed b\ the delsv in centrifuging the blood Alexander 
Slid Ehrnisnn luiceted blood from the pnncrcaticoduodcn il vein of nonml 
into dnbetic dogs but olitxincd ni definite or ion fant decrease of 
'he glvcDsuna 


Hri iin 111 injected nfol»fttc of fresh dcfibiimtid dogs blood into 
the vnus of diaktic digs and immablv obtaimd a temporarv bvveriiig 
ff the urine sugar and the D "N ratio D hbrinateil sterile blood lo es 
this action on standing for x few hours The course of the blood siigOr 
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incroisos tlie gliico«o coiisiiniption of the excised and perfused mammalian 
heart 

Certain other ftaturcs of experimental pancreitic diahetcs maj be 
noted Epstein and Baehr claim that there is an im-rcase in the blood 
\olnme (phsmn) in dogs and cits after pmcrcitcctonn, irrcspcctne of 
uhether the ‘inimnl la fed Hoskins and Gunmiig state tint in dogs after 
complete pmcre itcctoim the blood prcisiire rtmmis either normal or 
eomcnlnt dcpresseil Honctioo to Tdrcuxlui is nsu'ilU augmented, to 
nieotin i 'triable but nsinlK depressed 1 litre is no evidence tint tbe 
pinert is nnnnallv exerts i depie sne action on the svmpitlietic nervous 

system They found 
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no evidence of increase 
111 tin idrcniliii con 
tent of tbo ailriiuls 
after pancreatectomy 
Verzar ind Fejcr 
cl'ivm thit 'ulmuvistra 
tion of glucose during 
the first three to four 
divs 'ifter piiicrea 
tcctoni} r uses the les 
pintorv quotient 
This, if true would 
indicifc tint the pin 
ere is hormone persists 
in. the blood «iud 
tissues for «cTcral 
dajs This is prob- 
able It must be 
remembered, however, 
that “ill the sugir of 


the food or from the raidogenous protein metnbolism do« s not nppear in 
the urine even in amnials and piticuts showing the D N ratio of 3 05 1, 


yyhich Lusk hna deMgmtetl ns the index of ah ohite diabetes It is not 
known what become-, of the retimed sugar In diabetic patunts “the 
rc'ipiritorj quotient fails to iccoimt for nil the carbohydrates that dis- 


appear m the bodj’ C kllen and DuBois) 

Numerous attempts have been made to explain tbe glvcosunn of dia 
betes b\ the increased rate of liberation of the sugar from some hypo- 
thetical sugar protein or sugar colloid combinatiuna m the blood The 
dialysis expenments of Van Hess and ifcGuigin seem to demonstrate 
that all tbe sugar in the blood i» pn.!>ent m simple solution, that is, lU 


free form 

The carbohydrate tolerance varies m different species 


It » 
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13 subacqiicnth eliminated b\ the kidnovs ns ercess siigai as suggested 
bv llurlin 

The blood transfusion aa suth docs not impair the kidneis activitv 
in am demonstrable naa, either in diabetic or in normal digs The tern 
ponrj lowering of the ghcoswria ot pancreatic dnbetts b\ transfusion 
of normal blood is duo to the diminished IivpcrgKctmia not to hidnov 
mjura but it remiins to be demonstrated that this retained sugar is 
actuallj’ oxidized bj the tissues 

Parabiosis —I xpcnnieutal svmhiosis or parabiosis of two mammals 
13 accomplished nsualh b^ union of the km and the abdominal walls 
of two sisters or brother^ It was originally thought that such union of 
two animals would had to a direct \a eular eoniiectiun between tbe two, 
but It 13 now known that this is nut the cas« There is no fusion of the 
capillary systems of the two animals in the region of the tissue union 
but the capillary systems of the two animals are in so clo'«e contact that 
chemical substances injected into one niiima] soon appear in the blood 
of tbe other animal On the basis of this fact one may reasonably expect 
that the blood hormones of one animal will find their way into the body 
fluids of the other animal On this tlieorv Forsbach extirpated the pan 
creas of one member of two such pirabiotic pairs (dogs') In every ca o 
a slight temporary gUcosuna nppeareil m both animals But because 
of accidents both experiments iverc tcrniinated bifore deflnite results 
were obtained 

Pregnancy — It was shown bv Pearce that the islets of the pancreas 
appear early in f« tal life There ippenrs to be no diabetes or glycosuria 
m human infants born two or three months before term. This would 
•eem to show that the pancreas liormones become of functional importance 
to the fetus a considerable time before tbe end of gestation On the basis 
of these facta Carlson, Drennan, Orr, and Ginsburg made complete pan 
crcatectomy in pregnant bitchfs near term In all casts it/itrc </«is opera 
iu}n ts not followed iy abortion the blood sugir and tko tinne raniam 
normal until the pups are bom or rcmoitd by eesanan section Complete 
pancreatectomy m bitches in early pregnancy leads to abortion or at 
least to death of the fetuses m one or two weeks and the course of the 
diabetes is not influenced 

This absence of diabetes may be due either to the pancreas hormones 
of the fetuses passing into the mothers blood or to some detoxicating 
action on the part of the fetal pmcrias 

Tbere is a seeming discrepanev between these results on pregnant 
dogs and tbe usual clinical experience on the effects of pregnincy on the 
course of diabetes in the human The clinical experience appears to be 
unanimous on the point that pregnancy augments the diabetic svmptoms, 
and hence the practice of terminatuig gestation in diabetic mothers Noiv, 
even if m their primary cause all cases of diabetes mellitus are identical 
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111 the injected animals was not studied Hedon has reported a \ery exten 
sne senes of Llood transfusions m diabetic dogs Direct transfusion 
from a normal dog into a diabetic dog proMonsl} bled drj causes a 
temporin louenng of the blood sugir and deercisc or complete suppres 
Sion of the glycosuria but, since the same results nerc produced when 
blood from a diabetic dog was trdnsfu<»ed into another diabetic dog, Hedon 
concludes that the temporary dimmutiou of the luperplvccinia and glvco 
suria following the transfusion was not due to any specific pancreas secre- 
tion in the blood but to i loweniig of the blood sugar by dilution and 
to a toxic action of the foreign Wood on the iidneys The results of 
the cro-^-, transfusion experiments reported b> Hedon do not concern us 
here, since these ma\ be interpreted in various wo^8 (detoxication ot the 
pincrcis, storage of gheOg,cn in the normal aiiimil, dilution of the diabetic 
blood etc ) Hedon also trinsfused (cross transRision as well as serum 
injections) blood from the pancreatic vein of nonnal to diabetic dogs 
A slight temporara lowering of the liapcrglyecnua with a greater redne 
tion of the urine sugar was noted, but the latter is interpreted ns duo 
to an injunous action of tbt foreign blood on the hidncas Hedon eon 
eludes tint the internal sctrctioii of the pancreas acts on and is absorbed 
b\ the Iner and is, therefore, not present in the blood of the svstcmic 
circulation Hedon attempted to obtain evidence in support of this vie" 
bv introducing a living pancreas in the svstemic and in the portal circula 
tion of diabetic dogs With the living pancreas interposed in the portal 
circulation the hvpergivcomia and glvcosuna were diininishcd, but 
when it was interposed iii the general circulation the pancreas had no 
etfeet 

We do not think that these latter results of Hedon can be accepted, 
in view of what is known concerning the carbohydrate ini-tabolism m dogs 
with Eck fistula In the animal with the £.ek fistula the inttrnal seen 
tion ot the pancreas, if there is one, must pass into the general circula 
tion, and oulv a small part of it can n icb the liver bv wav of the hepitic 
arten, just as in Hedon’s diabetic dogs with the living pancreas from 
another dog interposed m the general circulation, yet the Eck fistula 
dog does not develop diabetes. 

Slurlm and Kramer reported one expenment with transfusion of 
noimal blood into a diabetic dog showing alight rise in the respiratory 
quotient, as a measure of sugar oxidation 

Carlson and Ginsburg found that the transfusion (without anesthesia 
or previous hemorrhage) of normal Wood into dogs m complete pancreatic 
diabetes causes a temporary (four to eight hours) lowering of the hvper 
ghcemia and the glycosuni Similar transfusions of diabetic blood into 
diabetic dogs have no effect on the hyperglycemia There was no indi 
cation m these results that the sugar retained by the animal in conse- 
quence of this temporary lowering of the sugar excretion by the kidcevs 
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1 ? subsequently eliminated the kidneys as excess sugar as suggested 
bv llurhn 

The blood transfusion as such does not impair the kidneis activity 
m am demon trahle lva^, either m diabttit or in normal dogs The tern 
porarj lowering of the ghcosuria of pancreatic diabetes h^ transfusion 
of normal blood is due to the diminidied h^pcrghecmii not to kidnev 
mjurv but it rcmiins to be demonstrated that this retained sugar is 
aetualh oxidized by the tissues 

Parabiosis — hxpi rinieutal s\mhiOhis or parabio is of two mammals 
is accoraplishod usua11\ by union of the skin and the abdominal walls 
of two sisters or brothers It was ongiiiallv thought that such union of 
two animals would lead to a direct vasenlar connection between the two, 
but It 13 now known that this is not the case 1 here is no fusion of the 
capillary sv sterna of the two animals in the legion of the tissue union 
but the capillary si stems of the two animals are m «o close contact that 
chemical substanees injected into one animal soon appear in the blood 
of the other animal On the basis of this fact one maa reasombh expect 
that the blood hormones of one animal will tind their way into the bodt 
fluids of the other animal On this theory Forsbich extirpated the pan 
creas of one member of two such parabiotic pairs (digs) In every case 
a slight temporary glycosuria appeared in both animals But lucaiise 
of accidents both experiments were terminated before definite results 
ivero obtained 

Pregnancy — It was shown bv Pearce that the islets of the pancreas 
appear early in fetal life There appi irs to ho no diabetes or glycosuria 
in human infants born two or three months bcloro term This would 
seem to show that the pancreas liorroones become of functional importance 
to the fetus a considerable time before the end of gestation On the basis 
of these facts Carlson, Drennan, Orr, and Ginsburg made complete pan 
createctomv in pngiuiit bitches near term In all cases it/ierc this opera 
twn IS Twt folloaed hy aboHwn the blood suyar and the unne remain 
normal nnitl the pups are lorn or remoied by cesanan section Complete 
pancreatectomy in bitches in early pregnancy leads to abortion or at 
least to death of the fetuses in one or two weeks and the course of the 
diabetes is not influenced 

This absence of diabetes max be due either to the pancreas hormones 
of the fetuses passing into the mothers blood or to some detoxicating 
action on the part of the fetal pancreas 

There is a seeming discrepancy between these results on pregnant 
dogs and the usual clinical experience on the effects of pregnancy on the 
course of diabetes m the human The clinical experience appears to be 
unanimous on the point that pregnancy augments the diabetic «xmptoms 
and bence tbe practice of terminatinj, gestation in diabetic mothers JTow 
even if m tbeir primary cause all cases of diabetes melhtiis are identical 
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with that of eTpcrimoiitnl pmcreitic diabcft-?, tiio f-worahlc action of 
the fetal pancreas on tlic roothcr w«mld eomc otiK late m pregmiicv, ami 
the (listurhances in dicestion^ ciiculation, ijid cniotional stitea, etc, of 
the first half of pie^nnnc% would undoiihtcdiv act niifnon!]l\ I’lit, 
so far as we have (mn iWe fo frarn, tfit nnfi\orihfD action of prCp 
nnnc} on clinical diabetes during tbc Rccond half of gestation is eiiii 
greater than during the first half If tins is true, it would seem to indi 
<atc a primary (liffcrenco in the etiologj of diahotcs m man and of 
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cvperimentflJ pancreatic diabetes m other manimaJs The di/Tt-rincf; 
however, mav he onl\ nppircnt If the diabetes in the mother is caused 
hj the depression of the pincrtis ba fiOint substance in tlio Wood, or hv 
tho inhibition or neutraJigjtioii of paiicreitjc secretion h\ substances in 
the blood rather than b\ actual atrr)pli\ of islet tissue, those substances 
in nil p^obablllt^ would act m tbc Bime wav on the fetal pancreas or 
pancreatic hormones, thus giving tbc usual clinical findings 

Transplantation of the Pancreas — "Most of tin luinspl lutations of 
the pancreas have boon mere diyloealion of a portion of it, tlic iisinl 
method being the transplantation of tbi tod of tlie pincrcaa with tis ctr 
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culalton intact to otlior pirts of the nMominal cavit\ or c\c.n under 
the skm of the aMoinLii II n bufficunt tpnntiU of tlie pancreas is thus 
disloiited or transferred nnd care taktu to rtt uu the circulation in good 
condition at least for a timi tlu nmaindcr of the pmenas mas he 
extirpated s\itliout inducing dnbLtis (Thirdoix, Ilcdon lombroso Min 
kow ki) But 111 most cises e\cn these truisplmts «h a tendeuc\ to 
atrophs uitli a gradinl onset of dialiftcs. and ultimito death in complete 
diihetes The external femieiits of the pancreas are probahH in pirt 
respoii'ihle for this griduil ncerosis of the graft Hurt is no reuird 
IE the literature of transplantation of pure ishnd tissue There is cer 
tam]\ greitor hope of aucecas with such tis«ue than with the entire pan 
ercas Pflu^er filled to influtmi the diahttca of dtpaiicreatizcd frogs 
b\ ui«ertiiu pieces of the paiicrcis uiulcr the skm o« m the peritoneum 
Iratt reports the case of one paiicrcis autotrmsphnt into the plccn 
(dog) that retained its function (oh cncc ot diihctcst for «ix months 
But there is little hope of piuercas transplaiitatioii becoming of signih 
cant aaluo m cluiKal diabetes s»«ci U eims at pr<sent impossible to 
hcfp grafts of any gland permnnently functional 

Feeding Pancreas or Pancreas Extracts — reedmg iligs in complete 
01 partial pancreatic dnbetes witli freali pancrcis increa es the gljcosuna 
and acidosis (Sandmexer Pflu^ir Luthje Rcath BoaPnberg Birk) 
Cooked pancreas giies e<\iialh m^itnc results Fuding of raw muscle 
liter, or other tissin, extracts Ins the «inic unfnorablo influcnco on the 
pl^cosiina and kctoiiuria Aussit and particiihrl> Iratt Spoouer and 
Alurpln leport good tfTtcts from Icfdin^ pancreas in partialK diabetic 
dogs but the improtcmciit in the cirlxibvdnto tolerance was slight va 
riable and practicallt nCj,!igiblc kctardingto Afas igh feeding pan 
creas citract to guinea pigs with jcxprnmontal reduction of the pancreas 
reduces or pretents the alimmtara ^Kiosurn f dlowing carlohydratc food 
Injection of Pancreas Extracts — Lp to the >eu 102 l subcutincous 
or iiitrapcritoneil inji ctions of extracts of the pancreas variously prepared 
causid temporary dimimition of the tif'*-®'****'*'' dnbttie animals 
(Caparelli A aiini Tibtrti and rnnehctti Muikowaki Hedon Zuelzer 
Scott, Allen Alurlin and Kramer and others) But this temporary dimi 
nutionof the output of supir in the urine was associated with toxic effects 
such as depression fe\cr etc and McTuigan showed that almost any 
thing whieh causes maikcd systemie depression (such as injection of 
proteo«e«) leads to Inpogleccmia and will thus, temporarily dimmish an 
existiiij, glycosuria Underhill reports dmunution ot ghcosiirn in dogs 
bv hydrazin Knowlton and Starling and Alaclcan and Smedicy reported 
that the sugar oxidation of the heart from diabetic animals is almost nil, 
and in anv event much Ic s than that of a heart from a normal animal 
but further work has shown these re nits to be due to faulty technic 
(MacLeod and Pearee, and Patterson and Starling) Extract of the 
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piucrcas added to the perfusion solution has no effect on the respiratory 
quotient of the diabetic heart (Storlingond Evans) 

This was the iinsatiafactorv stato of onr scientific work when, in 
1921, Banting and Best rcne'nod the mvcstigntions of pniicrcis extracts, 
with promising results Thev first imde extracts of the fetal pmcreis, 
and of pinorcas rendered atrophic b\ ligation of the ducts, m order to 
ohininato the external pmcrontic secretion Tlie o extracts reduced the 
hvperglvcosnnn of diabetic animals later, in collaboration with Collip, 
acid and alcohol extracts were made of the normal adult pancreas that 
similnrlj reduced the lopcrglvecmia of diabetes and lowered the blood 
sugar 111 nominl niiininls Ihe extract, or rather the active substance in 
the extract, has been named tnsuhn Insulin has so far not been propircd 
in pure state nothing is known of its composition, although iMnclcod 
Ins reported tiint active extracts can be prepared that give no reictions 
charaLteristic of profenn The extract is toxic, but according to "Mflclcod, 
at least part of tins toxicitv is due to the active substance, insulin, lint 
n to tlic excessive hvpoelvctmin caused bv excessive doses of the insulin 
The experimental results to date (Jnimarv, 1921) reported bv Banting, 
Best and their collaborators and workers in otlicr institutions cm bo 
summarized thus 

1 The pancreas extract, inmlin, lowers the blood sugar both in 
diabetes and normal animals This scorns to bo due to two processes 
(1) inerensod formation of glvcogcn by tho liver and tbc muscles, ond 
(3) increased oxidation of sugar, ns sbovvii bv the rise in the respiratorv 
quotient Tins action of the extract is tempornrv (C to 8 hours) 

2 Continued ndnnmstratiou of (he extract scorns to mnmtam nutn 
tion and prolong the lift of depaiicrentizcd dogi, but the work on this 
phase IS not yet conclusive 

3 The extract has little or no effect when given by mouth or per 
leclum It must bi ndminis-tcrod pircntcrollv 

4 Tlic toxic efftets (depression, convulsion, death) from large do«c8 
arc assumed to l»c due to the livpogivctnua, since these effects can bi, 
at least in part, prevented bv tbc ndmiiiistrntion of glucose 

5 Tbc insulin docs not <ccm to l>e tntirdv sprtifu for the pin 
creas, ns extract producing some hvpoglvcemia can bo secured from other 
organs bv identical metliotls of prcpiratiou But Jlnclcod reports that, 
in fishes, insulin is obtained from the island of Tangerlinns and not from 
the pancreas proper 

C Some fraction of the pancreas extracts aetnnlly produces hyper* 
glyccmia in normal animals (Fislier) 

Pancreas Hormones in Pancreatic Perfusates —Clark placed the pan 
creas in tbc perfusion circuit of an excised heart, perfused with Locke’s 
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olution containiDf' known quantities of glucose He reported that under 
these conditions the heart consumed more glucose than did the heart 
without a surviving pancreas in the circmt Clark interpreted this as 
proving that the pancreas secreted into the perfusate some substance that 
accelerated the sugar oxidation by the heart Landes, ti a? perfused 
the excised pancreas with Tjrodes solution for varying pi nods and in 
jected the perfusate intravenously into diabetic dogs There was no 
reduction of the hyperglycemia and glycosuria There is no evidence that 
the excised pancreas perfused with a Ivinger sugar solution is sufticientlv 
normal to secret! the hormone Clarks results might be explained 
bv death and solution of the island cells It is well known that per 
fusion of organs with salt «olntiou8 quickly induce patholoj,ical chingps 
(edema) 

The perfusate takes up depressor substances (peptones 0 the 
pancreas In order to eliminate these sources of error McCarthy and 
Olmsteud, m our labontory, perfused the excised pancreas (using the 
Woodvdtt pump) of tho dog with defibrmated blood Irom the same am 
mal, and then injected the blood intraveuouslv into diabetic dogs Con 
trol ezperimoots were made bv perfusing the excised spleen In other 
control experiments active secretin u^s added to the defahrinated blood 
in order to see whether the excised and perfused pancreas was siifBcictitlv 
alive and normal to secrete pancreatic juice In most ca«es a alight 
secretive response (a few drops) was obtained but this was much less 
than the usual response of the intact pancreas to similar doves of secietin 
It IS, therefore clear that even when tbo excised pancreas is perfused 
with blood the pancreas is so abnormal or depres ed that it is doubtful 
It anv normal function is present Intravenous injection of this pan 
creas perfusate into diabetu, dogs usually lowtred the hyperglycemia, 
but did not constantly lower the D N ratio of the urine That these 
were toxic rather than physiological effects Mems to be shown bv the fact 
that identical results were produced bv the spleen perfusate It would 
seem that perfusing the exci«etl pancreas leads to demonstrable quantities 
of the pancreas hormone m the perfusate only to the extent that island 
cells are killed and extracted 

I^clation of Pancreatic Diabetes in Animals to Clinical Diabetes — In 
their essential featurts experimental and clinical diabetes are practically 
identical There is the same impairmeut of the power to bum sugar, 
the identical hyperglycemia tendency to acidosis lowered rcsistanci to 
infection polyphagia, etc The two tvpes of diabetes are influenced in 
the same direction bv diabetic and therapeutic measures (Allen) All 
the evidence points to the view that diibetcs mellitus in man is primarily 
due to deficiency or inhibition of pancreatic hormones This does not 
*Pply to the various glvcosunas (adrenalin nervous, alimentary, post 
operative, etc ) which do not inrolve impairment of sugir oxidation 
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Administration of Pancreas Preparation (Insulin) in Clmical Pia 
betes by the Mouth — Some of the eirliest itfcmpts to treat diabetes 
molhtus organotherapeuticalh Tverc bj the administration of the pancreas 

tho mouth, it ivis hrgel^ abandoned \cr> cirlv, for the results were 
practically ne^^atue (AlKkeime, ^^ood, \Miite, de Cerenulle, Wilhs, 
Williams, Ronnie and Fraser Pratt, ^\ood, Jlirsliall) 

A few writers (ATcoClc ileser, Cowles and Eiistis) have renorted fa\ 
orable rtsulta Some of the e reports contain onh imprt sious, m others 
the ghcosuna seemed dependent upon an infection and varied so much 
in seventy thit it is difficult to determine what, if my, effect the treit 
ment had In Cowles’ case the diabetes had followed an abseess of the 
pincreas marked and rapid improvement is stited to hive followed the 
eating of one to siv (average throe) raw pancreases of calves dailv 
After diseontimung the treatment the patient became rapidlv worse and 
died as he probably would have done had the pancreas feedings been 
kept up 

Rcnmt and Fraser administered the islmds of Langerhans obtained 
from fish of certain species m vvbich tbev oicur scpantelv, that is dis 
tmet from the pincreis proper, to a number of diabetics, the results were 

nCoative 

Sewall found in the earlier stages of one ease of vontliful dialiotes 
that the urine could be made fret of sn^jar bv the administration bv mouth 
of infusions of raw, lean beef followeil after some hours, by one of 
pancreas neither alono was efficacious and after some months the com 
bincd treatment failed The method was ineffective m a number of other 
cases Ho good results attended the use of the coininereial pancreatic 
powder 

Under the influence of the first report of Knowlttin and StarliWc. o® 
tho effect ot pancreas evtnet on the siigir consumption of the dnbetic 
heart, Eiistis administered 10 to 20 grams of an “active evtnet of the 
pancreas ’ every four hours on an empty stomach in four ci&ea of diabete*! 
He reports diminution of the glycosuria in two of the patients and no 
effects in the others Tlie ttunihn of Binting and Best appears to have 
no effect when given per os or per rectum or bv means of the duodenal 
tube 

There is, however, according to Falta, a small group of cases of 
human diabetes in which the administration of pancreas by mouth gives 
good results this the result of supplying (he external and not the tn 
temal secretion of the gland Fdti refers to those ca«es in which the 
pancreis is diseased, so that there is no longer an adequate secretion of 
pancreatm juite into the intestine this occurs nio^t frequently when 
there is complete obstruction of the pancreatic duct In such cases Falta 
states that the administration of laige doses (lO grams daily) of pan 
creatin gives excellent results According to Codv and Rooper, feeding 
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pancreas vitamin to nnnsmic tbiWmi stimulates growth and improves 
nutrition. Jins is food therapv, not orj,aiiothcripv 

Subcutaneous and Intravenous Injections of Pancreas Preparations 
— V niimlicr of nttcinpfa h i\e 1m « n m iile ti tn it di ihotts i>v iilMit uicons 
and intrapentoncal injections of extracts of piucrcis with negative or 
iDjunous results The favorable rc iilts reported by sonic of the earlier 
clinicians were how n bv 1 Auger ludbv LesrhVetobf wholly inconclusive 
The more recent attempts of Zuclzci to tie it the disease hv the intri 
venous injection of a pinereis lurmiiie w is „nen up ! irgclv because 
of tovic effects of the extract Diinii., the last \cir the nisiilin ot 
Banting and Best has heon tried on selected e is<& ot luimiii diabetes in 
the United States and Canada It is too cirlv t) rt icli dcfiniti con 
elusions as to the ultimite vahn ot iimiliii but so tu the nsult* art 
encouragiii^ (Banting et al ) In sufticieuth 1 ir„c doses three times per 
daj (livpodermaticallv ) nisuhii seem ro tuntrol all the svniptoms m most 
diabetic people and permit a larger food intake ‘'iruc diabetics are less 
faioriblv iiifliicncoel hv insulin Ibcse miv net be i ists oi pancreatic 
diabetes The mam drawback to the msiilui tn itnieiit is the toxieit\ of 
the extract and the neccssitv of sntli fnqiu iit bspodermic administration 
Bictarv control will probibh alwavs 1m a tietor in the management of 
diabetes, unless insulin tlienpv f ir Inrttr ptriods miv intreosc the 
carbohvdrato tolerance more or less pcimancntlv 

Fortnuateh, few attempts have been nude to tioat human diabetes 
by transplantation of the paiicrt as Futclier stitcs tint Williams of 
Bristol transplanted the pinercatie gland ot a «lieep under the skin of the 
breast and abdomen of a diabetic The patient die 1 of coma in three dava 
Blood Transfusion — Bmlston ind WoKhaft ipjn n to be the hr t 
to try blood transfusion ns a practical therireutie measure in man The 
patient was a man in the thirtiis the diabetes of several veirs stand 
mg vvith periods of threatening coma The bloid (oOO c e J was viclded 
by a twovear older brother of the patient Tlio experunent was well 
controlled Ihe hlood transfusion augmented all Iht, diabitic si/mptoms 
for seieral dags following the oferaiion 

Belation of Other Endocrine Glands and Organs to Experimental 
and Clinical Diabetes — In iyO*< 1 ppinger Falti and Piniinaei advanced 
the theory that diabetes is not due pnmanlyr to the hvpotunction of anv 
one endocrine gland (for example tluj pancreas) but to a distiirbanc of 
the hormone (quihbrium of all the glands — particularh that of the pan 
creas, thvroid, adrenals and hypoplivsis Tbis view is still held bv some 
(Brown Hatai) The speciAe influence on carbohvdrate metabolism of 
hypofunction and hvpertunotion of the idrcnals tlnroid and hvpoplivsis 
are di«eu« cd in the sections on these glands respectively It now remains 
to consider whether the hvpofunction or hvpeTfunction of anv other 
organ beside the pancreas is capable of so reducing the c ipacities of the 
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tissues to store and o-^idize sugar that true diabetes follows A cntical 
analysis of the entire literature, experimental and clinical, seems to war 
rant the following conclusions 

1 IIvpo activity of the th3Toid, the hjpophjsis and the gonads maj 
shghtlv change carbohydrate tolerance, although further studies should be 
made on this question by Woodyatt’a more accurate method of measuring 
sugar oxidizing capacity If true, this may be m reslitj a thyroid factor, 
as there is some indication of hypertrophy of the islets, at least after 
thyroidectomy 

2 Excessive administration of epinephnn, thyToid extract, and pos 
sibh hypophyseal extract, may induce temporary hyperglycemia and glv 
cosuria due to increased sugar mobilization But there is no evidence 
that this glycosuria is, or passes into, true diabetes, that is lowered power 
to hum sugar, in the absence of a direct pancreas depression This ap 
plies also to disturbances of the nenous system. 

3 The precise influence of the hypo*actiTity or hyperactivitv of the 
adrenals, thyroid and hypophvsis on the islets of the pancreas canuot at 
present be definitely stated but it is obvious that organs which are as 
necessary to life, that is, to healthy normal life, as the parathvroids, the 
adrenal , the hypophysis, and the thyroid yyill affect the vital proces es 
of the islet tissue, at least indirectly, through the general disturbance of 
metabolism and the circulation 

After a careful experimental and critical reyiew of the entire question, 
Allen states that the “polvglandular equilibrium doctrine of diabetes has 
consisted from the first of ingenious but unfounded speculations” We 
are in entire accord with this couclusion 

The attempt of Pfluger to show that diabetes is due not to liypofitno- 
tion or loss of the pancreas, but to interference of nenous reflexes from 
the pancreas to the duodenum and the liver has already been referred to. 
Any general reflex theory of diabetes is untenable m yiew of the fact 
that eiery organ so far tniesiigated continues to oxtdtze sugar after com 
plete denenatton The loss of the sugar oxidizing capacity is, there 
fore, a hormone, not a reflex phenomenon But the building up of glv 
cogen, especially by the liver, appears to be partly under nenous control 

Other workers have pointed to the probable importance, direct and 
indirect, of the gastro intestinal tract in diabetes Case has recently re- 
ported a striking parallel between the seventy of clinical diabetes and the 
degree of ileal stasis If the ileal stasis is a primary factor this would 
point to intestinal intoxication depressing the pancreas as a contributory 
factor in diabetes 

The administration of sodium carbonate reduces temporanlv the 
glvcosuna of depancreatized dogs This fact has led Jlurlm to suggest 
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tiiat the diabetes following extirpation of the pancreas ma\ be due in 
part, to the unneiitralizcd HCL of the stomach secretion Murlin and 
Sweet have removed the stomach in depancreitized dogs and tind that 
the glyoisiiria is less severe than with the stomach intact But such am 
Dials aro probablj more depressed than after pancreatectomy alone, and 
the low output of sugar mav be due to this condition 

SuMaiABY 

1 All the evidence supports the view that some substance or hormone 
secreted by the islands of Langerhaiis into the blood is necessary for the 
budding up of glycogen and oxidition of sugar bv the tissues This 
function IS specific for the pancreas Other endocrine organs (adrenals 
thvroid) may influenco sugar metabolism in a superficial wav by alter 
ing the sugar mobilization, or bv increasing or decreasing the rate of 
osidation in tho body in general The rest of the endocrine glands can 
n5t maintain the power of the tissues to oxidize sugar in the absence 
of the pancreas, and the hv po activitv or bv peractivitv of other endocrine 
glands does not pwducc diabetes in the pro cnce of a normal pancreas 

2 While the failure of the tissues to burn sugar m the absence of the 
pancreas i the central and definitclv established fact there are probablv 
other pnmarv defects and equally important impairments involved in the 
development of acidosis inerevsed metabolism lowered resistance infec 
tion lipcmia etc 

8 All the evidence points to the view that true diabetes mellitus in 
man is primarilv the result of pancreatic (islets) deficiency, or inhibition 
of the islet hormones on the tis ucs 

4 The insulin of Banting Best Colhp and Micleod mav prove to lx 
a specific and useful substance m the control of diabetes But so far as 
the evidence now stands it is not a cure and the dietary control of diabetes 
as developed especiallv by Allen Newhurg and others will probably al 
wavs constitute a nccessarv factor m the therapy of diabetes 

5 There is no evidence that the various pancreas extract preparations 
on the market, advertised as active when given by mouth are of any value 
in diabetes 


THE SUPRARENAL GLANDS 

Anatomy — The suprarenal e,Iands of man ami the hi^^her animals 
consist of at least two distinct tissues The cortex is of mesodermal origin 
and beloDj^s to a system known as the trdemnal system. The medulla 
JS of ectodermal origin starting as a part of the sympathetic nervous 
tissues It 18 a part of the ‘ adrenal or 'chroiaaffine svstem (so called 
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tissues to store and oxidize sugar that tnie diabetes follows A critical 
analysis of the entire literature, experimental and clinical, seems to war 
rant the following conclusions 

1 Hjpo-aetuit\ of the thvroid, the hypophysis and the gonads maj 
slightly change cirhohydnte tolerance, although further studies should be 
made on tbis question by Woodyatt’a more accnrite method of measunng 
sugar oxidizing capacity If tme, this may be in reality a thyroid factor, 
as there is some indication of hypertrophy of the islets, at least after 
thyroidectomy 

2 Excessiye administration of epiiiephrin, thyroid extract, and pos 
sibh hypophyseal extract, may induce temporary hyperglycemia and glr 
cosuria due to increased sugar mobilization But there is no evidence 
that this glycosuria is, or passes into, tnie diabetes, that is lowered power 
to hum sugar, in the absence of a direct pancreas depression This ap- 
plies also to disturbances of the nenoiis system. 

3 The precise influence of the hypo-actmty or hyperactivity of the 
adrenals, thyTyiid and hypophysis on the islets of the pancreas cannot at 
present be definitely stated but it is obyious that organs which are as 
necessary to life, that is, to healthy normal life, as the parathyroids, the 
adrenil , the hypophysis, and the thyroid will affect the vitil processes 
of the islet tissue at least indirectly, through the general disturbance of 
metabolism and the circulation 

After a careful experimental and critical rcMew of the entire question, 
Allen states that the ‘polyglandular equilibrium doctrine of diabetes has 
consisted from the first of ingenious but unfounded speculations ” We 
are in entire accord yyith this conclusion 

The attempt of Pfliiger to sliow that diabetes is due, not to hypnfiinc- 
tion or loss of the pancreas, but to interference of neryous reflexes from 
the pancreas to the duodenum and the luer has ylresdy been referred ta 
Any general reflex theory of diabetes is untenable m yieyy of the fact 
that eiery organ so far mtestigaied continues to oxidize sugar after com 
pteie deneriatwn The loss of the sugar oxidizing capacity is, there- 
fore, a hormone, not a reflex phenomenon But the building up of glv 
cogen, especially by the liver, appears to be partly under nervous control 

Other workers haye pointed to the probable importance, direct and 
indirect, of the gastro intestinal tract in diabetes Cise has rccentlv re- 
ported a striking parallel betyyeen the seventy of clinical diabetes and the 
de"ree of ileal stasis If the ileal stasis is a primary factor this would 
point to intestinal intoxication depressing the pancreas as a eontributorr 
factor in diabetes 

The administration of sodium carbonate reduces temporarily the 
glvcosuria of depancreatized dogs This fact has led Jlurlin to suggest 



TIIF SLIKVTJ^ VL GLWDS 703 

aqua) it is jiri-sciit in pirt of the km and the skin actietion of this 
aninnl is reivirtid to eniitam Lpiutphim ( \belj 

Ihe siipnreml gland Ins a %cr% rich blood siipph \ccording to 
Neumann the blood supply to the o guilds is greater than to anj other 
organ in the liods, or l> to 7 cc per ^,1 un of f.lnnd pci miiuitt This 
enormous blood siipplj is undoubtedls ot signihcanee in rclition to the 
secretory and possibly, detoxicating fimctions of the gland 

Each adrenal gland rereives nnmenms ncrae ftliintiits from the 
splanclinic iicriis and the ndicnal plexus The ntrvt hlimcnts ire dis 
tnbuted both to the cortex and the incdullj pirt of the hbers passes to 
the blood \csels (lasouiotor nenes) and pait appeirs to end around 
the gland cdls (aocrctorj iicnist) fnie samp ithotie nerve cells arc ilso 
found both iii the cortex and in tht miduUa Nothin^ is known concern 
mg sensory neno supph to the adrenals 

Chemistry of Medullary Tissue — Oliver iiid Vhifer houtd tint 
estracts of the medulla of the suprarenal glands when injected intra 
lenously, can cd a marked rise of blood pressure 

The chemical work of Abel, von Furtb Tikamine Aldnch Dal in 
Stole, Placher and others icmlted in the isolation ot and later svntliLSis 
(from coal tar derivatives) of a dohmte chcinicil compoi nd named b\ 
Abel tptnephrin bt Takamine a/lrenalin Cbcinicallv tins compound is 
dioxjphenjletlijlolmcthvlamm (C^IfuNOj) It is lovorotatsrv Tin 
compound made synthetically is opticalh inactive and his onlv about 
one half of the physiological activity of the naluni compound (Cusliiu 
bcbultz) It can, however be sepantcil into two opticalh active lomtrs 
one ol which, the levorotatory compound ctms identical in everv re pect 
With the natural base Epinephrm is prcs«nt iii all chronaapbilr tissues 
(\ incent, Tulk and Maclerd) It appear* verv cirlv in the tetal adrenal* 
at least in most species (McCord Fen„cr Cevolitto Liii^lois and Kehns) 
But Lewis failed to detect epinephrm m the fetal adn-mls m man This 
13 important in view of the fact that there is no evidince of adrenal in 
sufficiency in preiniturely bom infants It epmcphrin is absent in the 
human fetus in lite gestation (seven to ci^ht months), tins substance is 
evidently not necessary for life 

It IS estimated that the normal adrentls of adult persons contain at 
^*ny one time only a fiw milligrams (b to 0) of epiucphrin (Elliott) 
The adanals of lurmal dogs contain 1 to 2 milligrams of epiixphrin 
(‘^vdenstneker) TreiidelenhiiTg reported thit the adrenals of the cat 
secrete into the blood about 0 00 iniUi,,! am of epinephrm per miimtc or 
about o milligrams per kilo body vvcioht m twenty four hours Hoskins 
and McClure estimated the output of epinephrm in the dog as 0 2 c e 
^f a 1 1 000,000 dilution of epinephrm per minute per kilo body weight 
The same authors found that the hloid of the general circulation (dog) 
contains epinephrm in the concentration ot 1 200 000 000 Treudelen 
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from its for the silts of cliromic acid) A ^cr^ consideraUp 

amount of chroraaffino tissue is found in man outside of the suprarenals 
(m small ma«sos aloiij, the s\mpjtlittie nenos lud in the carotid gland) 
mterreml tissue is also often found m other parts of the bodj outsidi. 
ot the siiprarcinla 

Tliise tuo parts are anatomicalh •‘eparated in some fishes, but m inui 
and the higher inimals tht\ are so intimattlj connected that it is lerv 

diffieiilt to stiidj tbcir 

/ ’'y ^ \ functions separat(?h, 

f ** "’ost of the know 

/ Icd^e on this subject is 

^ U ) tiojis and experiments 

/ Hf ' 'ciff/ ( ”P°" 

,-3^4 r ■^'‘000 sorv supnrcinls 

r (mcdnlhrj tissue, or 
\ ) ooitical tissue, or both 

i‘ n* -5> t combined) occur la 

) 'omo animals, par 

V r/* Vv ^^0 rat 

it •' \b up of roljgonol cp.tio- 

vV* ‘T ringed in columns and 

rich m a double refrac 
/ tne lipoid substince 

‘'•” P'S '■P”"' 

C makes up 3S 8 percent 
^ ol the drj cortical ros 


^ 01 tlic arj cortical res 

Tig 9 — ''tcTio\ oi s^pn \^r^ \i, of Child Twtut Devs idiie (Bitdl) 

Old Low 1 o\\ lr \ oiitei part of cortex B large 'i. he fetal adrenals 
cells forming 1 juiularj zone of cortex C thin Ujcr of gpo rclatucly large, 
meiiulla just below is tlie central vein (Elliott and ^ Sta"C the COrtCX 
\rniour ) extending throughout 

the whole length oi the bodj catitj Tlie female rat has a larger adrenal 
gl ind than the m ilc In other species sticli sex differences have not been 
made out but there appears to lie some hxpcitropin of the adrenal cortex 




as oci itcd witli the peiioJs of rut and pregnuicj In man there occur 
ceitim dcgtneiativc chiiiges th it lead to diinimition of the adieml cortex 
dunn„ the first tun wttks altir birth (lewis uid PajiiKiihcnner) The 
modified iicrae cells of the mcdiillarj portion irc characterized bv their 
brown color i< iLtnm with chrome acid (chromnplnle reaction) This 
chromapliile tissue has been found in certain parts of tbe nervous sj torn 
uid 111 the skill of \ anous imcrtcbrites In the American toad (Bufo 
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2 The quantity of epinephnn in tlie blood sufficient to raise the 
blood pressure or to affect the blood pressure is more than sufficient to m 
hibit tho motility of the ^astrointe tran! tract In fact the gastro in 
tcstinal tract is more scnsitivo to the inhibitory action of epinephnn than 
the heart and the blood re sela to its tonic or stimulation action Hence 
as lonff as gaslro intestinal motihty is present there i* not enough ept 
nephnnmthe hlood to influence the tone of the heart and the hlnod vessels 

3 Complete or practically complite suppression of epinephnn secre 
tion by section of tho adrenal nenes dots not induce lowering of the blood 
pressure or impairment of the heart 

4 The minimum effcctne do e of tpincplirin causes a fall not a rise 
of hlood pressure 


Emergency Theory of Adrenal Function — This theori was proposed 
by Cannon m 1914, based partl> on data atreadv m the literature panly 
on work by Cannon and hu as ociatcs This theon assumes that under 
conditions of marked physiological stress siuh as pain anger fear other 
mtenso emotions, asphi aia, etc , there is a sufficieiitlv increased secretion 
of epinephnn to ha\o physiological and useful action for the suriival oi 
the animal In support of this theory Cannon musters the following 
arguments 

1 It seems well established that hipodermatic or intraienous injec- 
tions of suitable quantities of epinepbrm stimulate the heart raise the 
arterial blood pressure increase the coagulability ot the blood mobilize 
the liier glycogen in the form of increased blood sugar increase the 
rssistanee to fatigue of the skeletal neuromuscular mechanisms increase 
the coagulabilits of the blood, and induce a temporary polycythemia 

3 It is also established that direct stimuhtion of the peripheral end 
of the splanchnic neires causes sufficient augineutition of epinephnn out 
put to haie demonstrable physiological effects (nse in blood pressure dila 
tion of the pupils etc ) 

3 That stimulation of the sciatic (pain) asphyxia anger, etc , acts 
on the epinephnn secretory nervous mechanism in the way of stimulation 
Cannon and his coworkers Aiirep and others, have tned to prove bv the 
behavior of the denervated heart under these conditions before and after 
adrenalectomy, al o bv direct essay (intestinal strip) of the epinephnn 
content of the blood by vasoconstriction in tho denervated leg by the re 
action of tlie deneryated pupil and by increased secretion in the de 
uervated salivaiy gland Some of these tests were made without anesthesia, 
and the reported results indicate that sciatic stimuUtioa (pam) aaphviia 
and strong emotions cause increased secretion of cpineplirm 


Stewart and Kogoff have repeated or checked all of tliese experiments 
^th with the original methods and with unproved methods of their own 
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burg states that the epmephrm content of the carotid blood of the normal 
rabbit does not exceed one part to tiro milliards of blood Stewart and 
Rogoff gi\e the following figures for the average rate of epmephrm 8e> 
cretion (animals under light anesthesia) per kilo hodj^ weight of animal 
eat, 0 00025 milligram dog, 0 00022 milligram, monkev, 0 0003 milli 
gram , rnhbit, 0 0003 milligram 

Epmephrm is a rather unstable bodj It is oxidized or destroyed 
only slowly m the blood, but rapidiv by the tissue and the walls of the 
blood vessels (Tatum) Hence, giving epinephnn by mouth is prac 
tically without pbv Biological effects 

Tonus Theory of Adrenal Function — It seems well established that 
(he suprarenal glands under normal conditions secrete epmephrm into the 
blood of the adrenal ^ems cxintinuoiish and at a remarkablv constant rate 
It was formerh supposed that enough epmephrm is thus secreted bv the 
normal adrenals to maintain a steadv stimulation of, or tonic action on, the 



Flo ]0— ErrscTs or IvTsm-voys Ijwrcnox or Apss'nt ErrncT (EmersBis) 
ox THE Heart axo the BLOOO-pBessvte {Olivir and Schafer ) 


heart and the blood vessels, thus aiding in the maintenance of the normal 
blood pressure This constituted the so-called theory of adrenal fuac 
tion The work of Cannon, Hoskins, Stewart, and others has rendered 
this tonus theory untenable, for the following reasons 

1 The quantity of epinephnn secreted into the blood under ordmarr 
conditions is too small to have any appreciable effect on the heart or the 
bloodvessels Hoskins found that it requires 0 42 c c of a 1 1,000,000 
epmephrm per kilo body weight per minute to affect the Wood pressure 
m the dog and this mmtmum quantity causes lasodilaialion not taso- 
constriction (Cannon, Hoskins) The normal output of epmephrm bv 
the dog’s adrenals is onlv 0 2 c c of this epinephnn concentration 
minute The maximum concentration of epinephnn m the adrenal veins 
is 1 500,000 (Stewart and Rogoff) Even assuming that there is no 
destruction of epmephrm until it reaches the systemic capillaries the 
dilution of this substance m the arterial Wood will be 1 500,000,000 or 
1 1 000,000,000 ^ 
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normal (Bedford and Jackson) Stewait Rogoff and Gibson found that 
massage of the suprarenals increases the secretion of epinephnn 

Anesthetics including morphin decrei^ the epmephrm content of 
the glands (Graham), prtsuiaab)^ through a preliminary increased secre- 
tion But depression of the rate of building up the secretion in the gland 
mav also be a factor The epmephrm content of the glands is al o greatlv 
decreased in many mfictious di eases cspecialK the acute infections such 
as peritonitis (Elliott, Reich, and Berenegowski Kindley and others) 
But there is no evidence that epmephrm dchtiencv is a factor in the 
debility and prostration of acute infections Pellegrini states that the 
amount of chromaffin tissue is reduced by stiriation But Jackson, 
McCamson and others ha\o reported hypertrophy of the adrenals in 
starvation and after vitamin poor diets Thy roid ieeding is said to induce 
adrenal hypertrophy 

Recording to Ott and Scott and Oloy and Qumquad extracts of pin 
creas liver, nhyroid, thymus gonads kidneys, pituitary parathyroid etc, 
cause an increased output of epmephrm Evidently this i» a toxic action 
of protein split products in tlio ti«siu extracts acting via the vasomotor 
center and the splanchnic noryes, and pos«ibly directly on the medullary 
cells It is of no significance id the relation of these organs to the nor 
inal work of the suprarenals 

Dale and Elliott have suggested that some of the general systemic 
actions of alkaloids like nicolin and pilocarpin, and the anesthetics (mor 
phia, chloroform and ether) arc indirect ctlects due to the increased out 
put of epmephrm caused bv tbevc substances Strychnin and verm in 
crease the epmephrm output Nicotin decreases the output The reports 
on pilocarpin are contradictory 

There appear to be no sea'>onal variations in the epinephnn content of 
the adrenal gland (Seidell and Fcnger) 

Pharmacological Actions of Epinephnn — Knowledge of the details 
of the pharmacological action of epinephnn has increaaed greatly within 
the last few years and it is now possible to express nearly all the facts 
the form of a general law Ihf peripheral effects of epinephnn are in 
mosi cases essenlutlly the same as Ihjse of the stimulation of the sympa 
thetic iisceral efferent nerves to the tissues tnvohed The peripheral 
fiction is upon the ‘ myoneural yunction which is a pvrt of the ‘ rcceptno 
substance ’ (Langley ) of the cell In sufficient concentration epinephnn 
ficts also on the central nervous system It also acts on periphenl mecha 
uisma in which sympathetic innervation has not vet been demonstrated 
The following illustrations sboiv some of the applications of this law 

Bloodvessels — The very great use of blood pre 'jUic filbiving tlu 
intravenous injection of large doses of epmephrm is due largely to a 
peripheral constriction of the bloodvessels especially of those of the 
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but failed to secure any e\ideoce of reflex (pam), aspbjxial or emotional 
stimulation of the adrenal medulla 

Tbe tbeorj has thus far no unchalleog^ experimental support Even 
if future work should pro\e the theory tenable, it must be shown that 
animals with denenated adrenals art handicapped in their natural en 
Mronment If that is not tbe case, the reaction may have no greater 
biological significance tbau the blushing that may or may not follow tbe 
feeling of embarrassment in some people 

Theory of Epmephrin Control of Functions of Blood Capillaries — 
Extensive studies on dogs, cats and rabbits led Gradincscii to conclude 
that tbe suprarenal secretion controls metabolism b\ controlling the perme- 
ability of the blood capillaries, and hence the exchange between the blood 
aad the tissues He claims that adrenal deficiency csti es the blood plasma 
to pass into the tissue spaces and the body cavities to such an extent 
that the concentration of blood-corpuscles becomes twice as great as the 
normal Tbe viscosity of such blood ts obMOusly great and the circula 
tion correspondingly impeded But U is po^ible that the transudation of 
plasma from the blood noted by Gradinescu is in realiti an effect from the 
impaired circulation (cardiac edema) But Douath maintains that change 
in capiUary permeabiliti is a factor This theory should be remve tigaUd 
in the light of the recent work of Krogh and others on tbe nervous and 
chemical control of tbe blood capillaries 

Secretion of tbe Epmephnn — Direct stimulation of the splmchnic 
ne^^es increases the output of epmephrin (Biedi, Dreyer, Cannon, Elliott 
and others) It u generally a«xum<xl that this is a t"ue secretory action 
of the adrenal nerves on the medullarv celE But the stimulation of the 
splanchnics causes at the same time vasodilation of the suprarenals while 
It IS well known that this stimulation induces va oton'stnctioti in all the 
other abdominal oigans innervated by the splanchnic nents It is not 
known whether the increase blood flow through the glandv h\ hormone 
action increases the epmephrin output IVe have seen that the view that 
painful sensory stimuli, intense emotions, and asphvxia increase the out 
put of epmephrin has been denied by Stewart and Ivogoff on the basis of a 
senes of careful experiments It would ‘«em that some of the work of 
EHiott, Cannon, and ather«, was not adequately coutrolJed 

Richards and Wood report that stimulation of the depressor nerves 
leads to a decreased output of epmephrin, they interpret this as a true 
reflex inhibition of the action of the secretory nervev Pende claims that 
section of the splanchnic nerves leads eventually to atrophy of the medulla 
This IS probably erroneous 

Surgical and traumatic “&hocy reduces the epmephrin content of the 
glands to only a fraction of their normal amounts (Corbett) Shock m 
duced by hemorrhage or manipulation of the viscera increases the epi 
nephrin content of the blood coming from the glands up to thirtv times the 
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on some parts of the gut depend^ ou the state of tonus of that part it 
the time of application of epint-phrm For etample it the mammalian 
cardia is in strong tonus, epinephnn rauses inhibition it the cardia is a 
feeble tonus, epinephnn causes contraction (Carlson) 

Urinary Bladder — The hanie rtl itioiis bold for the VI uhltr is for the 
alimentarv tract m those animals m nbuh stimulation r f the s\mpatheti(, 
causes relaxation of the bladder and contractions ot the uretlin epinephnn 



B Ikbibitort ErrrcT of EnacpnBli oa the Uteeus or the Pat (Ita^aki ) 
C laniBiTORT Effect of EpiaEPnBis oa the Cats ISTESTiaE (\ouDg ) 


does the same, when stimulation of thesampathetic is without effect upon 
the bladder, epinephnn is also wirfiont effect 

Uterus — The effect of the epinephnn upon the uterus is determined 
“y the character of the sympathetic innerration It like the stimulation 
of the sympathetie, causes powerful contractions of the pregnant uterus 
anil of the non pregnant uterus in certain animals In the virgin uterus 
of the eat however both epinephnn and stimulation of the svmpathttic 
cause relaxation Dale was able to demomtrate the prtsence of a svmpi 
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splanchnic area The constrictor muscles of the bloodvessels are in 
nervated bj the sympathetic (visceral) nervous system In organs (for 
example, brain) in which the svmpathetic vasoconstrictor innervation is but 
slightly developed (or, according to some writers, ab'^ent) epinepbrm has 
but little (according to some, no) vasoconstrictmg effect (cf Wiggers) 
The minimum effective dose of cpincphrm alwavs causes a primarv 
va«odihtation (Cannon, Ho km:.) This appears to be, at least in part, a 
central action, that is, «timulation of the central vasodilator mechanism 
or inhibition of the constrictor mcchani m (Hartman) All strengths of 
epincphrin appear to cause dilatation of the arteries in the skeletal muscles 
This action of epmephrm on the blood capilhncs is essentially the same 
(both dilation and constriction) as on the arterie*, but some capillaries 
are refractive to epmephrm, despite their sympathetic innervation 
(Krngh) 

The vasocon^tricting action of the drug is seen when it is applied to a 
mucous membrane or to the abraded and bJoeding skin , the structures be 
cooio blanched and hemorrhages from small vessels cease 

Heart — Extract* of suprannal and epmephrm can e a marked accel 
eration and strengthening of the heart beat, the effects are the same as 
those of the stimulation of the accelerators (svinpalhctic motor nerves) 
The maximum rate reached is the same as the maximum rate after 
stimulation of the accelerators, this rate may be maintained for some tune 
bv tbe repeated injections of small doses (Hunt) 

In the intact animal the acceleration of the heart is frequently (almost 
alwavs, if the do e is large) prevented, at least at first, bv a simultaneous 
stimulation of tbe vagus centers, tbe latter is attributed in part to tbe 
high blood pressure, but there is some direct action of the epmephrm both 
on the vagi centers and on the rcspiratorv centers (Brown, Nice and 
Rock) 

The Coronary Circulation — Epmephrm contracts the coronan ve «els 
in man and the monkey, but In other mammals (dog cat rabbit, ox, beep, 
pig) It dilates the coronarv vessels (Barbour and Prince) The e dif 
fereuces are probablv due to the character of the sympathetic innervation 
of the coronarv vessels 

Alimentary Tract — The effect of epmephrm on the alimentarv tract 
IS on the whole the same as that of tbe sympathetic nerves When the lat 
ter cau e inhibition epiniphnn docs al o , when the stimulation of the 
svmpathetic can es contraction epmephrm does the same Thus in tbe 
rabbit, epmephrm causes relaxation of the entire alimentarv tract wutb 
the exception of the pvloric, ileocecal and internal anal sphincters which 
contract under its influence The action of the sympathetic nerves on 
tbe alimentarv tract vanes in different species of animals the effects of 
epmephrm varv in a corresponding manner 

But the primary action (be it stimulation or inhibition) of epmephrm 
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on some parts of the gut depends on the state of tomis of that part at 
the time of application of tpinephnn For eTample if the mammalian 
cardia is in strong toniis cpmephnn causes inhibition i± the cardia is a 
feeble tonus epinephnn causes contraction (Carlson) 

Urinary Bladder — The sinn lelitirns liohl tor tin. bladder as for tlie 
ahraentarv tract , m those nmtnals in which stimulation of the s\inp ithetic 
causes relaxation of the bladder and contrictions of thi. uiethra epmephnn 



Fio 11— A StiMUlATiON ErrecrOrEpiHEFiniiwoif THERiBBiTS UiEBUS (Itagaki ) 

B ISHIBITORT EFFFCT OT FPMCPMBI’I O’* THE UttBIS OF THE R\r ( Ita^ak ) 

C I^HIBITORI FITECT OF TH* Git's iHrEBTITE { You g ) 

does the same when stimulation of the srinpatbetie is without effect upon 
the bladder epinephnn is also without effect 

Uterus — The effect of the epinephnn upon tlie uterus is determined 
by the character of the sj-mpathetic innervation It, like the stimulation 
of the sympathetic causes powerful contractions of the pregnant utenis 
and of the non pregnant uterus in certain animals In the virgin uterus 
of the eat, howeier both epmephnn and stimulation of the sjTOpathctic 
cau«e relaxation Dale was able to demonstrate the pnsence of a ss-mpa 
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splanchnic area The constrictor muscles of the blood vessels are in 
nervated hy the fijTnpathctn. (\iscerU) nervous system In organs (for 
cvamplt, brain) in which tlie sympathetic \nsocoDstrictor innervation is but 
slightly developed (or, according to some writers, absent) epinephnn has 
but little (according to «<ome, no) vasoconstrietmg effect (cf ^\iggers) 
The miniraum effective dose of epinephnn alwavs cau'ies a primary 
vasodilatation (Cannon, Ho-vkms) Tins appears to be, at least in part, a 
central action, that is, atimnlation of the central vasodilator mechanism 
or inhibition of the constrictor mechanism (Hartman) All strengths of 
epinephnn appear to cause dilatation of the arteries in the skeletal muscles 
This action of epinephnn on the blood capillaries is essentially the same 
(both dilation and constriction) as on the arteries, but some capillaries 
are refractive to epinephnn, despite their sympathetic innervation 
(Krogh) 

The vasoeonatricting action of the drug is seen when it is applied to a 
mucous membrane or to the abraded and bleeding skin , the structures be 
come blanched and hemorrhages from small vessels cease 

Heart — Extracts of suprireiul uul epinephnn cause a marked accel 
cration and strengthening of the heart beat, the effects arc the «ame as 
those of the stimulation of the accelerators (sympathetic motor nerves) 
The maximum rate reached is (he same os the maximum rate after 
stimulation of the accelerators, this rate may be maintamed for some time 
bv the repeated injections of small do«es (Hiint) 

In the intact animal the acceleration of the heart is frequently (almost 
always, if the doso is large) prevented, at least at first, by a simultaneous 
stimulation of the vagus centers, the latter is attributed in part to the 
high blood pressure, but there is some direct action ot tbc epinephnn both 
on the vagi centers and on the respiratory centers (Brown, Nice and 
Rock) 

The Coronary Circulation — Epinephnn contracts the coronary vessels 
in man and the monkey, hut in other mammals (dog cat rabbit, ox, sheep, 
pig) It dilates the coronary vessels (Birbour and Prince) These dif 
ferences are probably due to the character of the sympathetic innervation 
of the coronary v essels 

Alimentary Tract — The effect of epinephnn on the alimentary trict 
19 on the whole the same as that of the sympathetic nerves TVhen the lat 
ter cause inhibition epinephnn does also when the stimulation of the 
sympathetic causes contraction, epinephnn docs the same Thus m the 
rabbit, epinephnn causes relaxation of the entire alimentary tract, with 
the exception of the pyloric ileocecal, and internal anal sphincters which 
contract under its influeiwe The action of the sympathetic nerves on 
the alimentary tract vanes in different species of animals the effects of 
epinephnn vary in a corresponding manner 

But the primary action (he it stimulation or inhibition) of epinephnn 
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achiity But it 13 difficult to see how this is possible on the basis of the 
nlation of the adrenal veins to the kidnej arteries And m the general 
arterial blood there is not enou^ cpinephrin present to act on the renal 
arteries 

Metabolism — Epinephim has little effect upon nitrogen metabolism 
except in inanition, -tthen it is said to increase protein metabolism This 
effect IS attributed bv Eppmger, Ealta and Rndinger to a stimulation 
action upon the thjroid Recent work b\ Boothbv seems to show that 
epmephnn increases temponrilj the basal metabolic rate Cannon has 
reported that intravenous injections of epincphrin induce temporary elec- 
trical changes m the thjroid gland, whicli he interprets as due to in-* 
creased thiroid aotnitv But there is no antigomstic action of the thyroid 
glands to epmephnn gljcosuria qs determined bv the reaction of the 
animal after extirpation of the e glands (Blnm and Mark! Wolfe and 
Thatcher found the nitrogen metabolism normal in a ease of Addison s 
di ease The endogenous metabolism as represented bv creatinm and 
unc acid, was below normal 

Epmephnn has a marked effect upon the glvcogcn sugar mobilization 
in the hodj Tins appears to bo due to the stimulation of certain svmpi 
thetic uencs (Tatum) The epmephnn gljcosuna is accompanied and 
caused Iv a hvperghccmia and a diminution of or disappearance of gljco 
gen from 111 er end mu«c1e Thedegreeof gJjcosuria is lirgeh determined 
the amount of ghcogen m tbc hver, altbougb some excretion of sugar 
18 caused m starting animals 

J’uelzer Emhden and others hate found that when epmephnn is added 
to blood used in perfusing an excised liver, it causes the latter to lib- 
erate sugar into the hep itic vein in far greater amounts than when normal 
blood is used The above facts lead to the conclusion that the action of 
epmephnn m producing ghcosuna is due to a setting free or mobiliza 
tion ot the sugar stored as glycogen 

It must be noted however, that the above effects of large doses of 
epmephnn intravenoiislv on ghcocenolj‘u& are stricth speaking artefacts 
There 13 no evidence that such amounts of epmephnn are under anv 
conditions put into the blood bv tbe glands m the intact animal The 
speeifip antagonistic action of the suprarenal and the pancreatic secre- 
tions on sugar metaboli m advanced hv Ealta and others has proved to be 
erroneous (Mann and Drips) Epmephnn administration does not af 
feet the oxidation of the sugar in the bodj (Lusk) Epmephnn de- 
ficiency causes no permanent change in carbohydrate tolerance (Crowe and 
Wisloeki) The failure of pancreas extirpation to cause dnbetes after 
previous adrenalectomy m some species is due to the low blood pressure 
and the moribund condition of the animal (McGuigan) 

Epincphrin m certain concentrations (mtravenousl^ ) increases tbe 
eoaguUbihtv of the blood (Cannon and ITcndcnhall) In larger doses the 



710 


ORGANOTHERAPEUTICS 


tlietio inhibitor} supply to the uterus of other nmnnls also After verv 
hrgo do-ios of ergot, ^\hlch paralyze the motor ner\cs, stimulation of the 
sympathetic or the administration of epinephnn causes relaxation of the 
uterus in all eases The conditions are analogous to those which hold for 
certain blood vessels 

The action of epinephnn upon the uterus is ono of the most delicate 
tests for the dnig (Franhel’s test) , a solution containing one part in 
twenty millions is actue 

Bronchial Muscles — The effect of the epinephnn upon the bronchial 
muscles is of special interest, since it appears that attacks of bronchial 
isthma in man are temporarily relieved b^ it. Ihis suggests the presence 
of sympathetic inhibitory nerves to the bronchial muscles, but attempts 
to demonstrate their existence have been unsuccessful Similarly, efforts 
to demonstrate an action of epniephrm upon the bronchial muscles have 
usually failed Eppinger and Iltss, however, believe that epinephnn 
may, through the stimulation of sympathetic luliibitory nerves, counter 
act the contractions of the bronchial muscles caused hv increased vagus 
tonus Januaehkc and Poliak found that it relaxed the bronchial muscles 
in muscarin asthma and had some relaxing: effect on normal animals 
In frogs and salamanders epinephnn inhibits the hypertonic lung niiis 
culaturt by peripheral action Ip turtles aud snakes the central lung 
motor mechanism is inhibited b\ kmall doses, larger do«cs depress tho 
hmg musculature by peripheral action (Carlson and Luckhardt) 

Action on the Pupil — fbe intravenous inyectioir of optnephrm into 
animals causes tho same changes m the eye as follow the stimulatiou 
of the cervical sympathetic nerve, namelv, retraction of the nictitating 
membrane and of tho eyelids, protrusion of the eveball, and dilatation of 
the pupil (through stimulation of the dilator muscle) Instillation of 
epinephnn into the eve is far more effective jn causing dilatation of the 
pupil when the siipenor cervical giiiglion has been extirpated than it is 
in normal animals (Meltzer and Auer) , this reaction has been utilized in 
locating the site of injuries to the cervical sympathetic (Cords, SebiJcau, 
aud Lamaitre) Solutions of epinephnn applied repeatediv to the nor 
mal human eye cause dilatation of the pupil (Schultz and Wcssley) 
Slight lesions of the cornea greatly facilitate the reactions, Cords has 
used the reaction to detect erosions and nlccrs of the cornea 

The pupil of tliT. frogs eve (cither in situ or enucleated) dilates upon 
the application of very minute amounts of epinephnn Jleltzcr and Auer 
suggested that this reaction might be used for the detection and cstima 
tion of this substance The reaction was elaborated by Ehrmann as a test 
for epinephnn 

The Kidneys — According to Cow, epinephnn passes dircctlv into the 
blood of the renal arteries and hv its local vasoconstrictor action diminishes 
the rate of urine secretion, thus acting as an tmporiani control of lidney 
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arc extirpated m one operation I Ihott reports tliat complete extirpation 
of tile adrenals m the cat leads to deith nith low blood pressure fall of 
temperature and great depre sion of xrsomntor and cardiac accelerator 
nencs But Hoskins and Wheelon state the xasomotor sisteni and the 
vasomuscnliture are umiDpaired at a time when marked asthenia of 
cardiac and skeletal muscles is in evidence Hencp there is no eiidenee 
that the sympathetic system suffers primarily in any degree from adrenal 
extirpation In. cats adrenaketomx reduces the basal metaboUam about 
“’j per cent (Aub) This reduction sets, in within a ten hours aft^r the 
operation But non lethal luyuncs {li^iation treenng) are said to induce 
a detinitc but temporariK »n« rea ed heat production and this does not 
occur if the thyroids are remoxed previous to the adrenal inyurx (Marine 
and Baumann, Scott) 

Injections of epmephnn do not increase v isomotor irritability (Hos 
kms and Rouleyj Complete ligation of the adrenal bloodvessels leads 
in a feu hours to a distinct fall oi blood pressure, but this ts no evidence 
that this fall is duo to lack of epineplinn according to lIcGuignn and 
Mostiom 

Pierrv and Malloisel and also Porges ba\e r< ported a condition of 
^JT^gl^Cf-niia after adrenalectomy But this is probably not specific for 
any condition that induces a marked general depression is accompanied by 
hypoglycemia (McOuigan) Porges found hypoglycemia in three cases 
of Addisons disexsc The reduced amount of sugar in the blood has been 
held to explain, m part the most striking sMnptom following the remo\al 
ot the suprarenale — lh« aslhenta Faiorable results in Addison s discise 
are reported from the administration of sugar {Pitres and Gautreletl 
Animals deprived of their suprarenaU an casilv fatigued If forced to 
exercise they may die suddcnlv But that uould probably be true of 
animals eijually moribund from other ciuscs 

Croue and Wisloeki riport eulaigcmeiit of the lymph glands in adrenal 
insufficiency Loewi and Geltwert elite thxt the blood of coldblooded 
animals from uhich the adixnals haxe been removed is toxic. AMion 
applied to the heart the heart stops in diistole, evidently by vagus stimula 
tion as the toxic action is al)oli«hpd by atrvpin AVhipple and Christman 
state that adrenal deficiency Ic^ds to impairment of the liver as deter 
mined by the phenolphtbalein test This i 3 probably an mdirc t effect of 
unpairment of the circulation 

The queatiou'i as to which part of the supr ircnal sy stem the intcrreual 
(cortical) or the adrenal (medullary), or both are cseoutial to life, has 
been much debated some authors have considered that only the fomur 
otnrrs that only the latter 19 essential to life Vll the evidence points 
to the cortex as the essential part hut if there is any truth in Gradmescu s 
theory of epmephnn control of capillary permeability, it is evident that 
the mfslulla is of some importance 
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coigulation is delated Accorfing to Cannon, adrenalin also acts as a 
stimulant to the xlveletal neurornuscular meclnnism, and lio interprets this 
as due to a direct action of epmephrm on the muscle , but this Ins recently 
been questioned by Seb'jfcr The imprtned circulation and the mobiJiza 
tion of the blood sugar ni'i\ be the factor in delaying fatigue after large 
epinepbnn injections Epmephrm mdnees vasodilatation m the sLeletal 
muscles (Hoskins, Gunning, Beirv) 

Functions of the Adrenal Cortex — Ooncernmg the role of the adrenal 
cortex wc ha\e a number of theories, but ver> feir facts 'No infernal 
secretion has so far been demonstrated Whipple has obtained an extract 
from the cortex haring a pitoitrtnlike ‘teiion on the circulation The 
abundance of lipoids m tho corlicsl cells has led to the suggestion that 
the cortex elaborates those for the use of distant organs It has also 
been supposed, without evidence, that the precursors of epmephrm are 
elaborated in the Cortex In the absence of a definite internal secretion 
of the cortex, theories of detoxicating functions hare been advanced 
Cortex Essential to Life — VII the e\ idence, experimental and clinical, 
to date, points to the cortex rather tban the medulla as the organ essential 
to life (Biedl, Scott and others) In nenrlr complete adrenalectomy only 
the cortical reranxnts undergo hypertrophy (Crowo and Wislocki) 

The mo«t striking correlation of tlie adrenal cortex appears to be with 
the gonads Eatriis (m'lle and femile), prcgnnncy, lactation, and gonadec- 
tomt are in some species accompanied bv increase m cortical substance 
Tumors and hyperplasias (hypemephronia) of the cortex may be accotn 
p-inied by precocious sex doyclopmcnta (secondary sex characters) both 
m the male and the female (Jump, Bextea and Babcock, Baldwin and 
others) But these relations are not of a direct and compensatory char 
xcter For the xdrenxls fail to maintain sex life after gonadeefomy, and 
the gonads fail to maintain life itself after adrenalectomy 

Extirpation of the Snprareuals — The icmoval or destruction of both 
suprarenals leads to death within a few hours or days (Brown Sequard) , 
exceptions to this nile are due to the presence of accessory glands Biedl 
describe- tho effects as folloyvs for one or tivo days the animals seem to 
lie entirely normal, on the second or third d*iy there is loss of appetite, 
-ifterward apithy and muscular weakness become apparent, the movements 
become stiff md uncertain Then great prostration follows, the animal 
IS unable to rise, and lies extended on its abdomen There is a marked 
fill of temperature (to 30" C or under), respiration is labored, the heart 
Is iriogular and weak the animal usmillv dies (in one to three days) 
m this condition of panlysis Occasionally there are muscular tivitch 
mgs, more rarelv convulsions Gradmesew states that after complete 
idrenalfctoniy rabbits die within seven hours, dogs m ten and cats witbm 
forty fiye hours Remo\al of one adrenal has no effect On removal of 
the second adrenal the animal nsually lives longer than when both glands 
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adrenia bttravs a profound ignorance of modern suprarenal ph^slolog5•, 
and a remarkable civ alier attitude toward the cinoua of logic (Cobot) 
AIan\ attempts Ime beiu mide to correlate certun conditions of high 
blood pres lire with hjpertrophs ot the suprarenals cspetialh ot the 
medulla, but it is not certain tint the snprxrenal change>. are primirs 
nor has it been shown that there is an excess of epinepbnn in the blood 
(Stenart) 

Control of Experimental Adrenal Deficiency — Efforts to oiercomo 
the effects of the remoial of the suprarenals m animals havt been made 
both h% the administration of tlie glmd and its extritts Neither has so 
far met with ®uee«.hs In no cist has hto lux*!! prolonged tor more than 
a few hours after the administration ot the gland to animals from whom 
the suprarenals ha\e been removed Considerible improvemtnt in the 
symptoms (increase of blood pressure improved respiration) has fre 
qmutlybfcn reported from the subentaneous or lotrivenoiis injection of 
citracts of the gland but the results did not differ from tliost, ob erved in 
animals near death from poisons and other causes Feeding 'idrcinl tis 
sue, fresh or dried mav bo a failnie due to the de tniction of the bjpo 
thetical cortical hormone in the gut The onlv avtnue of hope in this 
field seems to be m fracticnatwn of the adrenal cortex for hvpodermic 

administratiou 

^ transplantation of the sitprarenals Jias been successful onlv a» 
a preventive meanire, that is it is po«3iblc to prevent the characteristic 
effects of the removal of the glands bv tbt pievious transplantation of a 
gland (Bush) Apparently, when tht effects of the removal pf thi, glands 
have become manifest it is not possible to deUv dtath bv the tnnsplanta 
tion of the glands of other animals Hoskins reports that raU fed on 
dried adrenal glands for two to nine weeks showed hvpcrtrophv of ovaries 
and testes, but no change in other Orsons m growth or in general condition 
Organotberapentics in Suprarenal Deficiency in Man — Irfdivons 
Disease — Addisons disease is the onlv cmditiou m man in which a 
suprarenal insufficiencv elcsrlv exists and roost of tlU/ interest in the 
organotherapeutic use of the suprarenals centers around it The results 
ore essentially neffatiie 

Other Conditions of Supposed Suprarenal Insufficiency — Supnrenal 
glands and cpincphrm have been administered in a number of conditions 
m which an insufficiencv of the glands had upon lutonelnsuc evidence, 
been supposed to bo present The results have been inconcJiisive 

It has been supposed for example, that i condition of suprarenal m 
sufficienej exists in manj chrome diseases especiallv tuhertulosis and the 
administration of the gland, or of epmephnn recommended accordinglv 
It has also been recommended m neurasthenia issocintcd with low blood 
pressure It has found extensive us*, in the cardiovascular exhaustion of 
acute infectious disoises In this condition, however it is u=ed as are 
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Disease of the Suprarenal Glands — ^Tlic first important contribution 
to tbo kno^\ ledge of the function of the siiprarcnnls rvas the cla<<8ical paper 
of Addison (1 Sij 5) on tho disease a\}iich bears his name The disease is 
clianctenzed by a condition of muscular and cardiac weakness, usudh 
with a, low blood pressure, a subnonnal tcrapcratiiie, apathy, disturbances 
of the digestive tnet (yomiting, diarrhea or eonstipntion finilJv asthenia), 
pigmentation of tho skin and mncoiis membranes, and a progre sue 
cachoxia almost alwajs ending in death There may ho periods of spoil 
tincoiis hut temporary iroprorement Tieken reports i case of appar 
entl> pcnnanciit (two }ears) rceoyer^ from Addison’s disease All the 
features of adrenal disease m man arc reproduced by adrenal catirpition 
111 animals except the «kin pigmentation This may he duo to the speeds 
fatality of complete adrenalectomy , it evidently icqtiircs more time for 
effceting the change in skin pigmentation 

The tjpicil Rnatomieal change fonnd in the stiprireiials m Addison’s 
disease is a tuberculous degeneration The chromaffine tissue m connec 
tion with the sjmpithctic nencs, outside of the suprarenal glands, hay 
also been found uiyohod in a luimltcr of cases, in others flic chromaffine 
tissue both in and outside of the supnrcnal glands was apparently intact 
It 13 practically certain tliat Addison’s disease is due to impairment of 
tho adrenal cortea 

Altecncc of epincphnn has been found in a number of cases of Addi 
on s disease (Oliver and Schafer, Lukscli, Ingler and Schmorl) 

Studies of other abnormal conditions of the suprannal glands in man 
have only been su^goativt of possible functions of these organs It has 
long been known that in many cases of congenitol malformations (anen 
ccphalia, hydrocephalus) the suprarcnals show a condition of hypoplasia or 
of apUsia In some of these ca'^es only tho medulla yvns mvohed, the cor 
tea being normal Tho relations of these conditions whether casual or not, 
Inyo not Iwcn definitely determined On the other hand, excessive growth 
has been reported m cases of tumors of the suprarcnals 

Hypoplasia of tho suprarcnals has been met in a few cases of retarded 
sexual development, and m cases of osteomalacia and status hmphaticus 
On tho other hand, hyponicphromas onginatiu^, from corticil suprarenal 
tissue have, in a number of cases, in infants and young children, been 
associated with sox precocity, and in the case of girls with development 
of male characters — such as ina«culine hair on the face 

Hypoadrenia and Hyperadrenia — During tho Inst twenty years an 
increasing number of disease symptoms (depression, asthenias, etc ) has 
been referred to a diminished output of epincphnn Ihis chapter in 
medicino is a «erious reflection on the knowledge and common sense of 
tho medical profession There is no evidcnco that hypo adrcnia (ton little 
epinephrm) exists except after denervation of the adrenals, or that if it 
does exist it could produce disease (Stewart) ‘ Tho literature on hypo 
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an effect when gneji subcntaneonsh as when gi^en intravenonsh Intra 
muscular injections are much more efficacious than subcutaneous ones 
Epmcplmn also differs from most nlkaloids (Straub) lu tli\t it does 
not accumulate in the tissues and thit it is quicklv destroyed in the bod% , 
it exerts its action onl\ during its. pissat,c into the tissue^ ind, hence, 
it« action depends upon the difftrencc m the concentration m the tissues 
and in the concentration m the blood rather than upon its ah olnte amount 
iloreovcr, its effect does not become It s after repeated idministration , 
the hundredth injection for example canses as great a rise of blood 
pressure as dois the first and subsequent injections 

The above considerations mdiiate that the best results, when the drug 
13 H'sed as a cardiovascular stimulant are to be expected from the contiiiu 
ous infusion of a wcik solution This conclusion coincides, with clinical 
experience Although life has undnnbtedh been temporanh saicd b% in 
tramuscular or intraienous injections ot tompiratnch strong solutions 
(4 minims of the 1 1,000 solution tor example) tht best results have 
been obtained b> tht coutimions mjtction of a solution of 1 o0,000 or 
1 100 000 in iiormil snhne olution 

Epmephriji is quickh ah«orbcd from tht lungs tnd kuer and Gates 
suggest Its administration b\ intratracheal sirfflUion in tises calling for 
a sudden stimulation of the heart 

The II 0 of this dnig, as a cardiovascular <timuhnt has proved useful 
in conditions of cardiac and vasomotor failure under anc thesia (general 
and spinal), in shock and aentt hemorrhage and m cases of pmsoninj, 
(as bj chloroform and chloril) although very tvvoiable results have also 
been reported in the W blood pres urc of pneummu and other acute m 
fcctious diseases — espccialU of childrtn In diphtheria it is said to 
relieve prostration and asthenia aside from its effect on blood pressure 
Rolleston administered it bv the mouth m 1<) minim doses of the 1 1 000 
solution everj two to four hour* acoording to the scveritv of the attack 
I aewen and Sievcrs state that in certain ronditinns of stoppage of the 
heart the injection of 0 3 c c of the 1 1 000 solution directlj into the 
heart is permissible 

The greatest field of uscfulmss of epinephnn however is as a focal 
fiemctiatic 

It IS used to check epistaxis and also hemorrhagts into the rectum 
(hemorrhoids) bladder (lOO cc of the 1 10 000 solution, for example) 
uterus etc and to relieve coHf.vstion of tht (onjuuttiva and of the mucous 
membrane of the nose (as in rhinitis and hay fever) and of other o^ns 
It has been used m postpartum hemoirliacc, it not oiih constnets 
the blood ve sds, but causes a eontnetion of tlie muscle fibers of the 
uterus 

It mav bt applied in solutions of from 1 1 OOO or 1 20,000 either di 
rectly or on cotton, or as a spraj, or in ointments cavities such as those 
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other cardiovascular tomes, that is, it is used as are other dnigs, and not 
as an organotherapeutic agent m the usual meaning of the term 

The suprarenal gland, and cspetnlh cpincphnn, has been u«ed ex 
tinsn o]\ in osteomiJicia The news as to the i aJne of this mode of treat 
mcnt (proposed l)\ Bossi) ire couflicting, some report fironblc results 
Noiak for oTample reports seien cises treated In «nbcutincons injections 
of 0 5 to 1 cc of the 1 1,000 solution Three wero improied, in two 
there was i slight diminution of the bone pains at the beginning, and in 
two there wis no effect. 

Attempts to deduce i ntional bisis for the use of suprarenal m osteo 
mihcia base been made from the following facts There ma^ be some 
intigonistic (or supplemtntar\) relation betwien the manes and tlic 
snprirenaJs the hitter hiperlmphi when the former are nmoied or an 
itropliie, and also in prcgnine\ when pirts of the mars are phisinlogicall' 
quie cent Cliristofoktti his advaiaid the liipothesis that in ostcoimlacia 
then. IS a h^pofuuotionmg of the cliromifRiic tissue due to a Inpofunction 
mg of the o\ancs \8 was pointed out ahoit^ liowmer, m discussing the 
relation betw eeii aupr irenils and the sex gl inds the cortex seems to be the 
part of the former which js chiefly involved, wliercis, in the trcitment of 
osteomalacia, a product of the medulla (epinephrm) ii, usiiilh eraploied 
Tht favonillo results which at tunes seem to follow the ust of opineplinn 
in osteomalacia are probibh due to othtr factors 

Certiui writers hive dnwu analogies httween the skm pigmentation 
the lassitude and the vomiting of pregnincv, and some of the sviiiptoms of 
Addison s disease, and hive troiud somecisosof vomiting of prcgnaiicv bv 
the adinmistntion, os or SMbeutoueoush, of 10 drops of the 1 1,000 
solution of epinephrm Distinct Ixnefit has been rrported from such 
treatment 

Adrenal preparations hive been used in cws of gistro lnfe^tmal atonv, 
ill diabetes insipidus, nckofs, nowristlieiiin, mvasthemi, and other coiidi 
tions where there is no evidence of primaiy adrenal insufflcieiicr 

Pharmacological Uses — The supriroml ghnds (epinephrin, ad 
reiiilin) are extensively used is a cardioviscular stimulant as a locil hemo 
static to delay absorption of locil anesthetics and to relieve asthim 
Solutions of the ictive principle (epinephrm or adrenalin) hue replaced 
the crude extricts of the glinds for this puiqjo<<e The u«o of the tlrui; 
m these cases docs not differ from thit of other pharmicodvinmic a.,cnts, 
and its detailed consideration docs not pmpirK belong in a chapter on 
Organotheripeutics Ihe action of the alkiloid cpuiiphnn, has, however, 
certain peciilmrities which mav properh be pointed out in this connee 
tion When applied locally it ciuscs an intense constriction of blood vc"! 
gels and this action largch prevents its absorption, henct, when given bv 
the mouth or suhcntaneou«ly it produces svstcmic effects onlv after verv 
large doses One hundred times as much ii siid to be required to produce 
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names are proprietary It &ccm') better to use tie word epmephnn, pro- 
posed by Abel, to designate the artne principle 

Untoward Effects of Epmephnn — Conudenng the extent to which 
the drug is used, accidents arc rer^ mre A few deaths haie been, re 
ported from the injection of the 1 1 000 solution into veins or into the 
uterus One milligram injected into a \em has caused alarming symp 
toms, 0 3 milligram injected into the uterine cavity has caused collapse 
for one-half hour 

The intrarenous injection of epmephnn is contra indicated m organic 
heart lesions, nephritis, and arteriosclerosis 

A number of cases of necrosis and gangrene of the skm have been re 
ported following the subcutaneons injection these occurred for the most 
part in the aged Uecrosia of tbo jaw has al o Vuen reported 

Severe hemorrhage following its local application has been described , 
this IS attributed to the use of too strong solutions which constrict larger 
ve8^els, 0 that the surgeon neglects to tie them 

Its repeated administration in large doses to animals is said to cau^e 
clerotic changes m the arteries The fact has been disputed, if cor 
rect, the sclerosis is probablj due to the high blood pressure Verv large 
doses intravenously are fatal the «ymptoms being a pnmarj excitation 
and subsequent depression and failure of the central nervous system Post 
mortem findings are visceral hemorrhages or piilmonarj edema (\ ineent) 

Suu'tAST 

1 Complete destmction or loss of the adrenal glands vs tapidlj fatal, 
but why this leads to death is still unknown The adrenal cortex is the 
part of the organ essential to life 

2 The adrenal medulla secretes a substance, epmephnn into the 
blood In sufficient concentrations this substance has specific and stnhin., 
pharmacological actions on the vascular 8\stcm the nervous sj&tem augvr 
mobihzdtion, the blood and the aliinentar> canal But the quantitv «e- 
ertted under normal conditions is not sufficient to produce anv of thc«e 
effects, with the possible exception of a slight action on the heart and 
some aition on the blood capillaries lu the nature of controlling their 
permeability or accretoiy activity Whether in conditions of emotional 
stress pain and intense muscular and nervous activity there la enough 
t-pinephnn secreted, hr secretory nerve action or through change in tin- 
blood flow, to have distinct physiological effects — the emergenev fune 
tion of the medulla — is still an open question The medullarv secretion 
has been isolated chimically (epmephnn) and shown to bo a useful 

in many conditions (circulatory depression hemorrlnge asthma 
lie ) not related to any hvpofnnction of the gland Fpinephrm is prob- 
ably awaste product or an excretion rattier than a hormone 
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of the nose and Titems, ma\ be packed with gauze wet with a 1 5,000 or 
1 10,000 solution 

It has also been idministered b> the mouth (10 to 20 drops of the 
1 1,000 solution), and al«o subcutaneons]^ lu gastne and intestinal bemor 
rhages (as in tjphoid fever), iltboiig)! some report but little benefit from 
such use The value of epiiiephnn m controlling internal hemorrhages 
IS doubtful in all cases except where the drug can be applied directlj to 
the bkeduio surface 

Epinepbnn has been estciisuelv used to cnlianee the action of local 
anesthetics, such as coeain, novotam, etc It exerts this action not onlj 
b\ deK>ii)g the absorption of the anesthetic (hj which tho danger of 
svsteznic intoxication is also Icsstiicd), but, m the case of somo of the 
dnigs of this class, it seems to have a direct effect upon the action of the 
anesthetic itself (Eseh) On the other hand, it is stated (Frohlich and 
Loewi) that cocam increases the sensilucncss of various organs (blood 
veasols unnarv bladder, eje) to epmephnn. (and to direct stimulatiou 
of tho sympathetic nerves), so that a weaker solution of epincphrm suf 
ficos to eanse conatnction of vessels when combined with cocain Such 
combinations of epuiephrni and cocain are useful, not only m cases of 
operation but m examinations 

A few drops of cpmophrin solution, 1 1,000, are frequently added to 
Schlcichs solutions for local anesthesia, it is aUo used m connection 
with the induction of spinal anesthesia. 

Epmephnn has been much used to relieve tho attacks of bronchuil 
asthma it is applied locallj as a spriy (epmephnn 1 part, water 750 
parts glvcenn 2*>0 parts (Zuelzer), aqueous solution, 1 1 000 or 
1 4,000) , or as an ointment (30 to 60 drops of the 1 1,000 solution in 
adeps lan-e hydrosus and petrolatum, 1 dram each), by subcutaneous m 
jection, or by rectal suppository (Jtatthews) 

Preparation and Dosage of Epmephnn — At present the dnig is 
employed almost exclusivelv m the form of solutions of one of the 
salts, usually the chlorid of epmephnn The solutions on the market 
are usuallv 1 1000 in normal saline solution, thev iisuallv contain a 
preservative They deteriorate rather rapidlv on exposurt- to air and 
light, becoming first reddish and then brown, slightly reddish «olu 
tions may he used but the brown ones should not ^ used Many of 
the commercial solutions as found on the market vary greatly m 
strength (Schultz) this may be due to deterioration through age, or 
the solutions may not have been made of proper strength originally 
They should be physiologically standardized, unless a veiy pure prepara 
tion of tho active principle is nsed 

The active principle of the medulla is known by a great variety of 
names adrenalin, adrenm, adnn, suprarenalin gupracapsulin, hemisin, 
suprarenm (both natural and synthetic), epirenin, etc. Most of these 
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distinct and separate lines of function or onlv different ph\ siolij<rical states 
of one type of function is still an open question The chromciplnle cells 
contain what appears to be true secretion aranulcs, and the l are usually 
mo t abundant in the region of the cell adjacent to the hmph spaces and 
the blood capillaries 

» i e d t t Q Jt 
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The h}popha8i9 thus resembks the adrenal glands m origin The 
physiological significance of this juxtaposition or fusion of nenous and 
epithelial structures into one gland remains unknown Gaskell has ad 
yanced the theory that the hypophysis icpre ents the yestigial remnant of 
the esophagus of our yertebrite ancestors in whom the alimentary tract 
*'5 nipposcd to ha\e been placed dorsal to the spinal cord But the effects 
ol’owing disea e or remoyal of the hypophysis seem to shoiv that it is not 
vestigial in function yvhatcver be the significance of its peculiar origin 
and composition 

The histological picture of the hypophysis, especially the anterior lolie 
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3 The onlj malad\ in man so far definitely shown to be duo to adrenal 

hjpofunction is Addison’s disease other conditions, such as acute 

infections, various cachc^iis, prolonged inesthcsia, shock, etc, may lead 
to a decrease in the epmcphnn content of the medulla, but there is no 
evidence that this is an important factor in these complications Tumors 
of the adrenal cortex (hyperfunction?) mav be associated with sexual 
prccocit}, and there are other indications of interrelation of some of the 
specific adrenal and specific gonad functions, but this interrelation is not 
of a compensatory nature, for none of the functions of the gonads can be 
assumed by the adrenals, or vice versa 

4 Adrenal therapy fresh gland or extracts hij mouth or injections 
haie so far failed to maintain ike life of adrcnaleclomned antmaU ind 
it has proied itself of uncertain or no talue tn Addisons disease In 
view of these facts no credence can be given to the reports of good results 
from adrenal therapy in disorders (neurasthenia, disorders of pregnancy, 
etc ) where adrenal Lvpofunction has not even been established Adrenal 
organotherapy ts therefore still in the expcnmenlal stage 

5 In Tiow of the fact that the adrenal medulla and its secretion 
(epmcphnn) is the part least essential to life, experimental and empirical 
organotherapy of Addisons disease tdiouUl he made uilh the cortical 
portion prepared for safe hypodermic injection It can be considered 
settled that adrenal feeding ts a failure 


THE HYPOPHYSIS 

Structure of the Hypophysis — Tlie hypophy«i8 is a rcry complex 
organ as to structure and possibly in function The anterior lobe (the 
ylandida pituiiana proper) develops from a diverticulum of the pharvngeal 
epithelium and i®, therefore, of ectodermal origin The posterior lobe 
{pars nenosa or true hypophysis) is a diverticulum from the neural 
tube (floor of the third ventricle) In the adult this lobe appears to consist 
of neurogliar cells together with a few nerve cells, and, m some species, 
of cells and colloid derived from the pars intermedia The pars intermedia 
vs made up of modified lobe cells in intermediate contact with the posterior 
lobe In some animals these pars intermedia cells penetrate for some dis 
stance into the posterior lobe 

The anterior lobe, true to its epithelial origin, appears to have a 
glandular structure But the cells making up the organ arc not of uniform 
structure and staining reactions The colls arc usually classified on the 
basis of their reactions to stains, such as (1) cbromophile, and (2) ebromo 
phobe The first group is again subdivided into acidophile and basophile 

’{Vhetber these three groups of cells in the anterior lobe represent three 
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tie tiird ventncle. The theorj is accepted b^ Cti hing and Goetsch and 
bvCovv,flKd tliej report the pro eaee mthc corehrosptnai Hind >f a pre<=or 
auUtwe identical m character with pituitrm Bat tin rc-uits ft Cmh 
ing hare not Ucn confirmed {Carl&on and ilartiu} IbLn is no de- 
moBstraUc trace of pitmtnn m tht tewhrMpmal fluid of the n >nuaj do^ 
\^uizen supports the theorj of a direct th»orpti<m ot thi pituitari «ctrc- 
tioo hr the hinph seaseis and bkiod Kcrring; hmi'sclf bss sbQ^^^ 

that in some 101331813 there is no pas-sigi ot (oil >id into tin h\puph>seal 
stalk And as for the view thnt the colloid coaatitutes tht important 


socrctioii tests on the colloid 
found in the lupophjsesl tlelt 

inert at least on the circuHtion 
Accessory Hypophysis — 

‘'mall nodes of glindalar tis ne 
apparcatlv identic il 

bipoplnais If this phari-ngtil |l iBIjBj 

lijpophvits ncttnllj nprestnts L . 0 ^-_- »>*^^**1 

part of the ongusil connrction of { t’)Rl65?:w^. .- lW^t »i 

ijipinlraOTimanijpoplij.ii »,tl. >, „ I, 

w pnarMigeal ectoderm we Tom ci Hx (ixm »m> Contros. or 
would espect it to exliihit *ieuT> 1b tij mIipd w»« 

CTldcnce of fuuctioual cbacigts J>»rt m tat « it «k« (Asthnr) 
»jTichn»nousU wjth tho anterior 

lolx Ivifoitniiateh but hfth attention ha'‘ tar be n p\en to this bv 
rhnical and rsperimcnt il workirs \ dnles of giutdiiiar tissue inside 
the cranial carjtT m the ne«^bl»rho 1 f th b'jx p5i'«i3 proper liaTC been 
Je'onbrd h\ l)rnd> and Goetsch under tin ninie pirjhvpopbrsia 
The roost import-mt steps in the deithipment ft tin knowkdgi of the 
fonetiom of the h\pophssi8 were tin fdlowm^ The obsirvatua (be- 
poning with lioguwitsih 188 ») tb'itr’ctirpatiow of th« th\iwid the pimad" 
or the pancreas leads to a bipcrtrophs ot the h\pfph'sis lln report of 
^arie {IgvG) of an aMOCi'iiion between airmuKsha nnd aiiatoinical 
eianget in the h%poph>si8 tin di^conrv (beginimi|r with Ohier and 
Chafer l^tUo) that extracts of thi hi't m irktd t fleets upon the 

Wood pressure, the heart and tin. sm xth mii«HlalaK. of the U>d\ in gen 
cral especial!^ tht uterus tht report of Ftoheh (Idyi) of an appireuc 
relation kt^nea the htpophisis awd tht louditiou knov'n as dvstrophix 
^ipo«<jgiiutalis the rejwrt {bt ksctbI inrtsligntors but espcciallv bN 
FsuIcrco 1907, Cushing 1909 and A chner 19121 that the total or 
ntarU total extirpation of the ^land is followed b\ death or chat 
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IS by no means constant tlirou^out life Then* appears to be an increase 
m the chromophile cells at pubprtj and during pregnancy, and a gradual 
diminution of them after the fortieth 'vear of life, indicating an adpst 
ment of the organ to metabolic rate and possibly to set hfe 

Gemelli, Cushiru and Goetsch report that, in hibcrmtiiig animals 
during hibernation, the hypophysis decreases in size, and the cells of the 
anterior lobe lose their characteristic staining reactions to acid and basic 
dy es At the end of hibernation the gland again enlarges, cell division 
IS in evidence and the cells regain their normal staining reactions On the 
basis of these findings they accept the theory of Salmon thit the de- 
pression of the actmty of the hypophvsta is the primari factor in caus 
mg hibernation, especially since partial hipophysectomy is said to m 
duee depression obcsiti, and somnolence in non hibernatiiio animals It 
must be noted, however, that the completely or nearlv complete hipoph 
ysectomized dogs of A«chncr, some of which hied over a lear, did not 
hibernate Their appearance did not even suggest the condition of semi 
lubematuig animals The nioio recent experiments of JIann and Rasmus 
sen failed to confirm the hibernation changes m the hypophysis described 
by Qemelli and by Cushing and Ooctsch “There is no basis for the 
theory ascribing the phenomena of hibernation to lack of function of any 
or of all the endocrine glande ” 

According to Ftngtr, the formation of solid colloid in the pituitary 
gland does not occur dunug the growth period, but is a phenomena of 
adult hfo The solid colloidal material in the clefts of the pars intermedia 
18 insoluble m Ringer’s solution and is phisiologically incrh 

The hypophysis has a very rich blood siippli According to Dandv 
and Goetsch, the anterior lobe receiies the blood supply from eighteen 
or twenty small arteries from the larioua components of the circle of 
Willis These lessels immediately break up into numerous large sinusoidal 
channels, in apposition with the gland cells and lined only by endothelium 
“Hence there are no leuis or arteries proper in the anterior lobe sub- 
stance ” The pars intennedia denies its blood supply from the vessels 
of the stalk, from the po&tenor lobe, and from the adjacent brain The 
postenor lobe is supplied by an artery denied from the internal carotid 

A clear knowledge of the hypophyseal circulation is necessary for the 
interpretation of the results of surgical interference (experimental and 
clinical) with this organ From the sympathetic carotid plexus nerve 
fibers pass to the hypophysis, particularly the anterior lobe (Dandy) I* 

18 not known whether these nents haie lasomotor, secretori, or sensory 
function 

On the assumption that the colloid of the postenor lobe constitutes the 
internal secretion of this part of the gland and the relation of these colloid 
masses to the cells and fibrous tissue, Hernng has advanced the new 
that this secretion is normally discharged into the cerebrospinal fluid of 
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epinephnn depends upon tho SMDpatlictic innervation and so, under some 
circumstances lauses a rclixation Epmcphnii timiiiates the endings 
of the svmpathctie nerves of the heirt tiusing an iccelention and aiig 
mentation of the heart beat, pituitarv extract causes a sloning and at 
first a strengthening of the heat but this soon gives place to a weiken 
mg The htter effect is prohvblv due m part to the constriction of the 
coronaries, this is antagonized in the intact animal tv the ri e ot blood 
pressure, so that the ccondarv ucaLening of the beat is not nsuallj 
observed 

Howell made the interesting observation that a second injection within 
one-half to one hour does not caw e a second rise of blood pressure it 
may even cause a fall Later a nse a^am : observed This observation 
IS of importance ui connection with the therapeutic u e nf the extrict It 
13 not a true immunity according to Dale but small djses can be in 
jeeted repcatedlj at mtervils of ten tj fifteen miiuit*8 without significant 
failure of their pressor effect (Ho kui» and McPtckl The active pnn 
ciple IS excreted in the unne 

The nse of blood pressure follow mg injccti jn of posterior lobe extract 
takes place after removal ot the adrenal and is therefore not a secondarj 
effect due to increased secretion of epmephnii 

Krogh has reported experuncuts intended to show that the hormones 
of tlio posterior lobe (pituitnn) control the tomis of tlio bloDd cnpil 
lanes 

^ on Frank! Ilochwart and Frohlich found an increased imtabilitj of 
tbe automatic motor nerves of tlic bladdei on faradic stimulation Sim 
ilarlv the imtabilitj of the hvpogastnc nerves to the uterus was much 
increased These effects were produced onlv by the first injection of the 
extract 

JIagiiiis and Schafer and also Sdivfer and Herring reported that the 
mtravenou*! subcutaneous or jntnpcritoneal injection of extnets of the 
pe&tenor lobe caused marked and long continued diuresis and dilatation 
of the kidnevs According to the same authorities administration bv tbe 
^nmth also increased the anuunt of urme secreted both in animals and 
m man. 

There has been considerable discussion as to whether this diuresis is 
due to a direct action upon tlie cells of the kidnev or is brought about 
mlirteth through clian^is in thi circulition facli ifcr and Herring and 
olvo Ho kins and Alems support tlw. view tliat the actim is pnmanlv on 
'>e kidnev cells dirccth and onlv econdmlv aided hv the cliuigcs in the 
circulation while Honghtou and llemll and also Ivin_ and *510] ind con 
elude that it is pnrclv a vascular phenomena the pitmtrin duirisis run 
ii’ug parallel with the vasodilatation in the knlnevs 

The statement of Schafer that the administration of posterior lobe 
extract bv mouth induces diuresis has not been substantiated bj recent 
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flpteristiceffccfs iipongronth and development, tlio relation of tficlnppli 
>sis tn ronnl activity (I>e^nmng with Schifcr, 190C) and to dnbetes 
insipidus, the studits on the influoncc of feeding lijpophjsis on general 
growth, and on devolopmont of the gonads (Schafer, 1009, Goct«ch, 191C, 
Robertson, 191(5} It should be noted, however, that the rclinhihtv of 
much of the above work (expenraentil and clinical) has been sorioii*!} 
dnllenged, especialh In Camus and Roiissv Their work indicates that 
the livpoplivsis is not an important endocrine organ, the svmptoms ll^llallJ■ 
ascribed to hv popituit irism being due to uijiirj to the tuber cinerciim and 
tlio ba 0 of the midbrain 

Function of the Posterior Lobe and the Pars Intermedia — The^e two 
parts of the gland imi«t at present be considered together, liecause, though 
ditTeruip, m structure and origin, thev are anatomicallv so closelj inter- 
woven that the} cannot he separated for experimental purposes 

Action of the Extract — Oliver and Schafer found that extracts of 
the entire gland raised the blood pressure Howell sulwcquentlv showed 
tint the 0 cifocts wore duo entircl} to the posterior lobe Sclmfer and 
Ilornng Ilcrniij. Cudiiiigniid Gottsch, T cvvis, ifiller and 'Matlieus, Invo 
found that the active principle sconis to bo formed in the pars intermedia, 
from which it pas«c^ into the posterior lobe It is also possible that the 
prcsoiico of the pro sor substance in (bo posterior lobe is due to the pirs 
intermedia cells distributed among tho neurogliar cells and fibers In 
adult humans there appears to be no true pars intcnnedn, vet the posterior 
lobe contains the pressor eiibstance 

Tho most marked phvsiological action of -'xtraets of tho posterior lobo 
19 to cause a constriction of smooth mn cle The constriction of the 
arteries following the administration of «uch extracts loads to a inarknl, 
and, as compared with the cfftct of cpinephnn long continucvl, riso of 
blood prcsMire Tho extracts al«o cause dilatation of tho frogs pupils, 
strong contractions of the ntems and of the alimcntar} tract 

There is thus some rescmblnnco bi tween the effects of extracts of tlic 
pitmtarv and of the adrenal meihilla, this is, however, onh superficinl 
The effect of cpiiiephrm upon organs containing smooth muscle is gtn 
erallv tho same as tint of the stimulation of the svmpathotio nerves snppiv 
ing these organs, when the svmpathctic causes inhibition instead of con 
traction, opinoplinn docs the samt The effects of pituitarv extracts arc 
entirclv independent of the a}rapnthetic nerves, tho} arc exerted dircttl}' 
upon the minclo cells (Dile) Tlw notion of pituitary extnet is mon- 
iiearlv like that of tlio digit ilis <jenea, but the cfftct on smooth muscle is 
much greater than on the heart muscle Ilciice, the effects of the two 
drugs aro m man} instances diffcnut lliiis, the pituitary causes marked 
constriction of tho coronarv and pnlmonarj vo’sels, cpinephnn has but 
httlo effect upon these Pituitarj extract alwavs cinses markcHl contric 
tion of tho uterus, whether this is pregnant or at rest, tlio effect of 
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stance of tlie action of posterior lobe substance on smooth muscle and is of 
no practical importance m pediatrica and ^j^necologj 

^eeJ and Cushing recently reported that extracts of the posterior 
lobe of the h^ pophysis increase tlie rate ot production of cerebrospinal fluid 
(choroidorrhen) b\ stimulating the secretor\ activity of the choroid plexus 
But Becht has slioun that the apparent increase in the cerebrospinal fluid 
after such injections is due to ciixulatorx lud re pirator\ changes fol 
lowing the pituitrin injection, and not to an increased secretorv actn it% 
Cow reports that extracts of duodenal mucous membrane stimulate the 
posterior lobe to increased secretion IIh experiments arc not convincing 
Posterior lobe extract, intravcnonsH injected, has a direct action on 
die respiratory center causing nsiiallj an increase in depth of the respira 
torv movements followed by shallow and slow respiration (Nice Rock 
and Courtnght) It decreases tbe rate of secretion ot the saliva (btoland 
and Lommen) 

Continued daily injections of posterior lobe extract arc very deleterious, 
leading to emaciation, depression fever tissue changes — especially m 
tbo liver — vascular duturbances etc llarvov reports sclerotic changes 
in the coronary vessels after repeated injection of pituitary extract This 
18 of great piactical importance It ts eiuJenl that the lartous posterior 
lohe extracts so far prepared do not rcpre->enl Ike normal secretion or sub 
stance passed in<o the blood by the gland or ehe these substances are con 
iamtnaied by injurious split products of Ike cell conshiuenis 

The specific pressor sub&tance id the posterior lobe and pars inter 
media IS in evidence in early fetal life m cattle it can be demonstrated 
at the eighth week of gestation (AlcCord) In the pig fetus onlv 175 
millimeters in length, the pressor substance is very abundant (Lewis) 
If this substance represents an actual internal secretion, the gland is evi 
dentlv functioning during lutra uterine development 

The active principle or principles of tbe posterior lobe have not been 
isolated, and little is known as to their chemistry Thev are diahzable, 
are not destroyed hr boiling and arc soluble in water and etbvl alcohol 
(Fcngcr) they resist peptic but not tryptic digestion Thev do not 
give the color reactions characteristic of epmepbnn although thev seem 
to give certain decomposition products analogous to those of this com 
pound The colloid ma scs present in the adult s posterior lobe and in 
the pars intermedia arc physiologically inert (Lewis "Miller llathcws 
I oth, Tenger) There IS no jotlin either in tbe anterior or tbe posterior 
obe even after complete thvroidcctomy (Wells, Simpson and Hunter), 
nut some posterior lobe extracts on the maAet arc reported to contain 
lodin Relativeh large amounts of calcium aud pbosplmrus are present 
besides traces of ar enic and bromm (Biecll) cholin guinin histidin, 
and bistamm have been reported (England and Kiit cher, Aldrich Abel 
®nd Aagavama Jackson and Mills) Koesslcr and Hawk maintain that 
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workers In fact Orlandi, Konsehe^, Hoppe Seller, Fn, Mozfeldt, Rees 
and others report that feeding, but especially hypodermic injection, of 
posterior lobe oxfnet decreases the unne volume both m normal per 
•ions and m various conditions of polyunn, such ns dnbetes insipidus, 
without influencing the total solids excreted Injection (hypodermatic) 
of po$Urior Jole extract apftears non to be an estabhbJied therapy for 
temporary control of diabetes tnsiptdus This may he a drug action rather 
than an endocrine action But so far as the posterior lobe of the hvpoph 
ysis IS related to diabetes insipidus, it is lick of the secretion rather 
than the excess of it that leads to the polyuna \\ hen the extract is given 
by mouth or bypodennatically, the aWrption is too slow to induce vascii 
lar changes and, hence, the temporary diuresis seen on intravenous in 
jection does not appear How pituitnn checks diuresis and reduces the 
unne volume in normal persons and in polvuria is still an open question 
Bees has reported work indicating ihit pituitnn slows the absorption of 
water from the intestine^ 

Borchardt, Goetseh, Cushing and Jacobson found that injection of 
posterior lobe extract miv ruduce hyperglycemia and glycosuria, analogous 
to the action of epinephriu It is not vet known whethur the temporirv 
givcofturia obtained hi some observers is «econdarv to the disturbances in 
circulation, or is in index of a primary ind special relation of the posterior 
lobe to carbohydrate metabolism Falta, Iranclnni, Guidri, Hasi and 
others maintain that the admimstratiou of posterior lobe extract does 
not induce hyperglycemia or glycosuria Inlnvenous injection of ex 
tracts of fresh pituitirv gland, the anterior or the posterior lobes, or the 
implantation of the entire fresh gland into the inimal does not produce 
glj cosuna in the dog This is at least true of the quantity of the hvpoph 
ysis represented by from two to fen glands of the dog (Carlson and 
"Martin) 

Alleged Galactagogue Action of Posterior Lobe Extract — -In 1910, 
It was reported by Ott and Scott, and subsequently confirmed by Schafer 
and Jlackenzie, Maxwell and Botbem, ind a number of other observers, 
that injection of postenor lobe extract into Iictating animals and lactatmg 
women causes a temporary flow of milk from the nipple This was first 
thought to bo 1 true “lactagogiie” action, and, hence, of great practicil 
importance in medicine But Ott and Scott reported a aimilir ‘Incta 
gogue” action from the injection of thymus, pineal gland, and corpus 
luteum extract and it was soon discovered that on continual admmistn 
tion of posterior lobe extract there is no increise m the total milk vieW 
either in experimental auimals or m women And it has now been 
demonstrated (by Games and other*) thit the apparent lactagogue action 
of hypophysis extract is due to the contraction, of the smooth mu'cle in 
the duct system forcing out any milk already formed m the glmd, and 
not a s*vwiuktine, action on the milk produeiHo cells It is another m 
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young rats wesgbm^ 25 to 50 grams is equivalent to a dailv dose of 150 
to uOO grams dried gland in a pcraon 'weighing CO kihgrams — a qumtitv 
far in excess of the total dailv protein requireraents of the individual 
It would thus seem that the e experiments are far outside the range of 
organotherapeutic possibilities for man Feeding experiments must he 
made with smaller doses 

Function of the Anterior Lobe — Most of our know ledgo of the phv»io 
logical importance of the mterior lole has been secured b\ the method 
of extirpation, feedin^ the gland transplantation, direct stimulation and 
from diseases (tumors and cysts) of the organ. 

Alleged Gro'wth controlling ^mciple of Anterior Lobe — Ttihehn — 
^part from the fact that extracts of the anterior lobe like tissue extracts 
in general, cause on intravenous injcctiin a temporary lowering of the 
blood pressure (Hamburger) noUim^ of importance has been giiucd bv 
this line of study of the anterior lobe Robertson isolated a mixture of 
Bubitaaces, from the aiitenor lobe, winch aecordiu,, to him ba« the «amD 
stimulating action on growth as the entire ghud and bcucc named 
him lef/ielm. But the influence of aotenor lobe feeding on growth is still 
la open question rethchn contains 1 4 per cent plio«phoru8 and nitrogen 
in proportion to four atoms for cverv atom ot pboBjhorus some of tin 
nitrogen being present in amino groups It probiblv coiitiiiiB an imid 
azolyl group, and to this extent may be regarded as related to the 
phvsiologicallv active substaneo of the posterior lol« Lut tetliehn does 
Eot po«e8s the chanctciistic physiological activitv of the posterior lobe 
extract, for large doses given intravenously have onlv a slight depressor 
action on the blood pressure and practically no action on the heart the 
uterus or the musfnilaturo of tbo alimcntiry tract Tethelin has as i/ci 
no proved therapfidtc lalue 

Extirpation of Anterior Lobe — The litcnturc c u tlit effcLts of partial 
and complete rtinoval of the hvpophcsis since the hrst papir by Horsley 
(1886) to the extensive work of Abchner (1912) is ns extensive as it is 
contradictory Part of the conflicting itsults nrt due to the difficulties 
of the operation (extensive hemorrhage injury to the brain eti ) There 
is no doubt that removil of the gland by the buccal route is m the himds 
of skilled expennunters, uttendvd with less brain injurv than the crinial 
route of Paulcsco and Cu hing The most instructive results arc tbo e 
reported bv Cushing iiid his coworktrs, Sweet ind Alien Aschner Smitli 
Camus and Poussv Their studies viewed m the light of the entire litera 
ture, appear to warrant the following conclusions 

1 Cutting the stalk of the infundibulum, or removal of as much 
of the posterior lobe and pars intermedia as is po sihle without too great 
injurv to the anterior lobe has no mwked tffvct on the aniiml except 
possiblv some tendency to adipo&itv dne to injury to the bast of the brain. 
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there is no histamm in the fresh posterior lobe Crystalline substances 
showing some of the characteristic activities of posterior lobe extract have 
been isohted by Aldrich, Ilonssay, and especnlh hv Fulmer, the litter 
imcstigator was able to isolate fourcrjstalline substances exhibifing phvsi 
ologicil activity These were nimed collectively, by Fuhner, ‘hypo 
phvsm ” 

The commercial preparition "pituitnn, ’ is an extract of the posterior 
lobe One cubic centimeter is said to correspond to 0 1 gram of the fresh 
or to 0 1 gram of the dried gland '‘Pitmtan liquid” is said to be a 20 
per cent extract of the fresh gland 

Standardization of Posterior Lobe Extracts — Eoth (1914) found 
that the various cominercnl preparations of the posterior lobe on the 
mark(.t lined greatly in physiological activity, some being fifteen times 
stronger than others This is a very serious situation, in view of the m 
creased use of tins extract, espetially in obstetrical practice, and becaii e 
of the serious consequences (“uch as rupture of the uterus, etc ) that may 
follon the administration of too largo a dose In new of the fact that 
there is no seasonal variation in the activity of the posterior lobe, and 
little or no difference m the oUivily of the gland from different species 
of animals (cattle, hogs), the actual variations in the strength of prepara 
tions must lx; due to faulty processes of manufacture It evidently does 
not suffice to state the strength of the prcpantion in terms of the percent 
age of fresh or dried gland present Roth has demonstrated a practical 
method of standardization by comparing the extract (using a guinea 
pig's uterus as a test object) with a defiuitc dilution of histamm But 
Abel and Rautller have recently reported the I’solation of a substance 
from the posterior lobe having forty times the action of equal quantities 
of histamm 

Posterior lobe extract has become a useful drug in labor It is 
obvious that «uch standardization of posterior lobe extracts for clinical uses 
would make the substance safer 

Feeding Experiments with Posterior Lobe — The e have so far 
thrown little or no light on the physiology or possible therapeutic u«c 
of the orgau Caselli, Smdri and Goetsch report retardation of growth 
m voung animals on continued feeding Aldnch, Lewis and Hiller noted 
no effect on growth or health condition of the animals fed Behrenroth 
obtained indications of increased rate of maturition of the gonads 
Goetsch states that feeding the dried powdered posterior lobe extract to 
young rats in daily doses of 0 1 gram causes failure to gam in weight, 
increased peristalsis, mild enteritis, and certain nervous manifestations 
such as muscular tremors and weakness of the hind limbs These effects 
are not produced bv smaller doses (0 0»» gram per day) The«e smaller 
doses have no effect on growth but seem to retard the development of 
the sex glands A dose of 0 OS gram dried pituitary per d ly given lo 
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Cushing interprets the results as due to an excessive liber itioii of posterior 
lobe secretion into the blood b^ the timwlition of the ijbnJ Using more 
accurate methods Keeton and Beclit showed that wink direct stimula 
tion of the gland induces hjporgUecmia and gljeo«iirn this docs not 
occur m animals with <!ection of the spinal cord or the phnehme nones 
— a fact which argues against the lihtiation of an hcpoph\sis hormone 
which increases directly the gljcogenohsis in the Incr The que«fion 
of the possibility of iiiduemg excessive h^poph^8ls actiim bj direct 
mechanical stimulation of the gland is of grcit praeticil importance in 
cases of head and hrain injuries and brim tumors iii min 

Alleged Secretory Nerves to the Hypophysis — 11 ih que tion is as 
vet an open one, owing in part to the fact that nt hive no certain test of 
hvpophjseal hiperaetivitv m cmtial expcnmcntal stunnhtions lasting 
at the most a few hours Weed Cii huig and Jacob-on and Shamoff 
reported that stimulation of the cenical vtnpathctic nerct uid especiallv 
the superior cervical ganglion in rabbit» induces ghco*um This the' 
interpret as duo to the stimulation ol sccrctoiw nenc hbrs passing from 
the ccr'ical s'mpnthetic to the posterior l«bc Vlthougli using more 
accurate methods I aliens and Lifschitz iaikd to conhiTO CushiUj, « 
results 

Effects of Feeding and of Injection of Anterior Lobe Extract Ez 
pemnental— Cushing Sandn Ahlnch Grail W ulzcn and Maxwell and 
Lewis and Jliller and others report impairment of growth or loss of 
weight on feeding or injection of anterior lobe substance Tins mai be 
due to exce sive doses used Schafer on the other band reports little 
or no effect on growth from ODtenor lobt idmmistration. Robertson, 
working on mice and fcedin^ fresh anterior lolx (0 12 > grim per cl i' ) 
reports that when the feeding is begun st the feurth week of life there is 
first a retardation and later on an accclerilion of growth «o tint the 
hjphoph'sis fed mice fiiiallv attain and ma> cien su^p^«3 the size of the 
control animals Howe'er, the pitnitarj fed animals are on the 'vhole 
smaller than the controls although the' weigh more and appear to be 
more compact!' built There is ccrtainlj nothing in fbe ditx pro ented 
by Robertson that indicates, an approach to acroincgiln m the pitiiitar' 
fed mice Roberson also found that feeding the aubstuicc Hhclm (iso- 
lated from the anterior lobe) produced ts cntiallv the sime effect as feed 
lug the entire lobe tissue 

In another report Kobertson and Burnett ^tate that injection of an 
emulsion of the anterior lobe into tumor« (carcinomata) m mice iiicna«es 
the rate of the tumor growth without incicasin^, the tciideiic' to met i ta^cs 
^ulzen reports further that the growth of plmman worms is accelerated 
^5v a diet of anterior lobe ind pars mteraedii provided the feeding is 
l^gun earh in life Anj part of the hvpophvsis increases the rote of 
fission in these lowly forms Robertson al o tates that hvpcdcnnatic 
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2 Complete or neirlj complete rcmor-il of the ulterior lobe m \oung 
mimnls kids to retardation of growth, csptciallj of the skeleton, prevents 
matuntiou of the gonads, thus causing failure of development of the sec 
ondirj st'^ ehiracters, causes depression, sliiggishne’s and somnolence, 
a tendenej to excessive obesitj, a lowered nfc of mefibolism and possibly 
some increa e m the carbohydrate tolerance hyperplasia of the thyroid, 
thy-mus, and the cortex of the adrenals, it shortens the span of life 

3 The interior lobe appears to be neeessaiy for normal gronth and 
development, hut itsreiiiovil is not fatal The death of hjpophysectomized 
animilo, is reported hy miny workers, within two to five days of the 
optrition, with symptoms of extreme depression, is probably due to 
hemorrhage ind brain myurics At my rate it does not appear to be 
due to the loss of the inferior lobe Complete rtmoyal of the posterior 
lobe and pars intermedia is more difficult yyitbout injury to the base of 
the brim 

4 In the adult inimil complete or partial removal of the anterior 
lobe miy induct i temporiry hypcrglyccmii and glycosuria, excessive 
deposition of fat, progressive atrophy of the gonads and the sex character®, 
and various lu«tologicol ehingis in the other endocrine glands 

5 In moat cases partial removal of the livpophvsis, or mere operation 
in the region of the hypophysis, induces a temporiry diabetes insipidus 

C It 1 ®, at present, impossible to state whit part of the symptoms 
following hypopbysoctoniy is due to brain injuries, what part is due 
to loss or injury of the gland I have had apparently completely hypopli 
ysck-tomized dogs showing no demonstrable symptoms 

Transplantation of the Hypophysis — In the hinds of most observer® 
the transplanted hypophysis appears to be quickly absorbed without pro 
ducing any definite effects on the animal Evner reports a temporiry 
inerea «0 in growth when several glands were transp] inted into young rats 
Curbing and his pupils state that syrniptoms of complete or partial 
hvpophysectomy are delvved or diminished, it least for a time by trins 
planting a part of the gland Tlie same author reports favorable results, 
at least temporarily, from transplantation of a childs hypophysis into 
the brain of a patient suffenSt, from hypopituitarism due to a hypo- 
physeal evst There is nothing in the literature to indicate that a trans 
planted hypophysis becomes peiroauently functional in the host Nor 
has It as v ct been possible to produce any of the svmptoms of acromegaly 
by implanting excessive imounts of hypophysis into animals 

Direct Stimulation of the Hypophysis — l^eed Cushing and Jacobson 
report that direct stimulation of the hypophysis, mechanical or electncal, 
induces a temporary glycosuria This is said to occur even after section 
of the splanchnic nerves or the qmial cord below the level of the phrenic 
nuclei, showing that it is not due to hram and splanchnic stimulation 
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Cushing interprets the results as due to an ttceasive lihention of po tenor 
lobe secretion into the blood bs the stimulation of the ^,1 iiid L sm^, more 
accurate methods Keeton and Becht «houtd that while diri'ct stiinula 
tion of the gland induces h^'pcrgKccmn and cljcoMirn this do s not 
occur in animals with section of the spinal cord or the phiKlmic iicncs 
— 1 fact which argues agam«t the liberation of an livptplnsis hormone 
which increases directly the glvtogenoh sis in the liver Tht question 
of the possibility of inducing crccssive hvpophvsts aitivitv bv direct 
mechanical stimulation of the gland is of greit practical importance in 
ca es of head and brain injuries and brain tumors in mm 

Alleged Secretory Nerves to the Hypophysis — Jhis qnc tion is as 
yet an open one, owiug in part to the fact that wc hm no certain test of 
hypophyseal hvperaetmty in cniciil eypenmcntal stimiilitions la ting 
at the most, a few hours ^\eed Cu$lmi„ and Jacobson and ‘'hamoff 
reported that stimulation of tho cervical svmpithctic nerve and especially 
the superior cervical ganglion in ribbits induces ^Ivcositna This they 
interpret as due to the stimulation of socretorv mn* fibers pa*sing from 
the cervical avnipathetic to the p<■^tc^lo^ lobe \ithougb using more 
accurate methods Rabens and Lifsebitz failed to lonhnn Lusbings 
results 

Effects of Feeding and of Injection of Anterior Lobe Extract Ex 
perimental Ciidnng, Sandn \ldrich Onil \\ wizen iiid Alaxwcll ind 
I«ewi8 and Miller, and others report iinpairmeut of growth or has of 
weiaht on feeding or injection of antcnoi lobe substance Ibis may be 
due to excc ive doses used Scbifcr on the other hand reports little 
or no effect on growth from interior lobe admini tratioii Pobertson 
working on mice ami fccdiu„ fresh interior lobe (0 l_‘ > gnm per dav ) 
reports that when the feeding is begun at the fourth week of life there is 
first a retardation and later on an acceleration of growth so tint the 
hyphophvsis fed mice finallv ittam, and may even surpa s the "ize of the 
control animals However the pituitary fed auimils arc on the whole 
smaller than the controls, although they weigh more and appear to l>e 
more compactly built There is ccrtimlj nothing m the data presented 
hv Robertson that indicates an approach to icromecilia in the pitiiitarv 
fed mice Robertson also found (hat feeding the siihstinco feihelm (iso- 
lated from the anterior lobe) produced essentially the «inie effect as feed 
mg the entire lobe tissue 

In another report Robertson and Burnett state that injection of an 
emulsion of the anterior lobe into tumors (carcinomata) in mice men a os 
the rate of the tumor growth without increasing the tendenev to mctistascs 
IVuIzen reports further tint the growth of phnanan worms n iccclerated 
V a diet of anterior lobe and pnn, intermedia provided the feeding is 
^egun early m life \ny part of the hypoph'sis increases the rate of 
fission m these lowly forms Robertson also states that hvpodcnintic 
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2 Complete or iicarh complete remo\fll of the anterior lohe in joting 
‘luimals leads to rctirdation of gro^vtli, csptcinlh of the <«kelctoii, prevenU 
maturation of the gonads, thus cau«sing failure of development of the sec- 
ond irj ee'V chancters, causes dcprcsiion, «I«gsishness and somnolence, 
a tcndeiiej to c\ce>-snL ohobita, a lowered rate of metabolism, and possibly 
some increa e in the cnrlxih^drate tolerance In-perplasia of the th>T0id, 
tha mus, and the cortex of the idrcnals , it shortens the span of lifi 

3 The anterior lobe appears to be ncccssarj for normal growth and 
development, hut its removal is not fatal The death of Inpophtsectomized 
animal'^, as reported b;v mam workers, within two to five da^s of the 
operation, with s\^nptom3 of extreme depression, is prohablj due to 
liemorrhaffo and hriiu injuries At nnj rife it does not appear to bo 
due to the lo«s of tho anterior lobe Complete removal of the posterior 
lobe and pars intermedia is more difficult without injur\ to the base of 
the brain 

4 In the adult animal eomploto or partial rcmoial of the anterior 
lobe nia^ induce \ temporary litpcrgliccmin and glicosurta, cxcessno 
deposition of fat, pro^e«ai\(. atroph^ of tlic gonads and the acs cliaracfcrs, 
and various In tolocical change^ in the other endocrine glands 

6 In most cises partial remoral of the lia'p^'ph'siS or mere operation 
in tho region of the hvpophjsis, induces a temporary diabetes in«ipidii8 

C It IS, at present, iropo«siblc to state what part ot the sj-mptoms 
following h\poph> octom\ is due to bmm injuries, what part is due 
to lo 3 or injiirj of the gland I lia\c had apparently completely hypoph 
ysectonnzod dogs showing no demon«trablo simptoms 

Transplantation of the Hypophysis — In the hands of mo^t ob«enors 
the transplanted livpophysis appears to be quickly alteorbed without pro- 
ducing any definite effects on the animal Exuer reports a trrapnnr\ 
incrca o in growth when seieni glands were transplanted into 'oiing rit« 
Curbing and his pupils state that s\Tnptoms of complete or pirtial 
Inpophyscctoim arc delavcd or dimini'ihcd, at least for a tune, trnns 
planting a pait of tho gland The same author reports faiorahle rc«ult«, 
at least teinporarih, from transplantation of a child s Inpophysis into 
the brain of a patient swfftnng from hypopituitarism due to a hi'po 
phi seal cist Tlicro is nothing m the literature to indicate that a trans 
planted hypoplnsis, becomes permanently functional in tho host Nor 
has it ns vet been possible to produce anv of the symptoms of acromegah 
by implanting exee««ne amounts of hypophysis into animals 

Direct Stimulation of the Hypophysis — ^Weeil, Cu hing and Jacoh«on 
report that direct stimulation of the hypophysi«, mechanical or electrical, 
induces a teniponry ghcosuria This is said to occur oven after section 
of the Eplaiichuic iicncs or the opinal cord below the level of the phrenic 
nuclei, showing that it is not duo to brain and splanchnic stimnlnfion 
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Oushmg interprets the results as due to an e-^ces-uve liberation of po tenor 
lobe 'ecretion into tbe blood b\ the stimulatiun of the pliiid Using more 
accurate methods, Iveeton and Becht shoued that uhile direct stimula 
tion of the gland induces hjpcrghcemia and glvcosurn this dots not 
occur in animals, with section of the spinal cord or the plancLnic iienes 
— a fact -which argues against the hhcration of an Inpophcsis hormone 
irhich increases direetlj the ghcogenohsis m the Iner The (luestion 
of the pos»ibilit\ of inducing excessive h^poph^sis octivitv bv direct 
mechanical stimulation of the gland is of great practical importance in 
cases of head and brain injuries and brain tnmors id man 

Alleged Secretory Nerves to the Hypophysis — Ihis question is as 
yet an open one, owing in part to the fact that wo ha\e no certain test of 
hypophyseal hyperactivity in crucnl expcnnientil stimulitious lasting 
at the most, a few hours 'Weed Cuslnug and Jacobson and ‘'liamoff 
reported that stimulation of the ctryical sympathetic nerve ind expeciallv 
the superior cemcal ganglion «i rabbits indnec glKo<!urja This thev 
interpret as due to the stimulation of secretory nerve fibers parsing from 
the eerueal svmpitlietio to the posterior lob< Vlthouch u in^ more 
accurate methods Rabens and Lifschiiz failed to contmi Cushings 
results 

Effects of Feeding and of Injection of Anterior Lobe Extract Ex 
penmental —Cushing Sandri Aldrich Grail Wuizon and 'Maxwell iiid 
Lewis and Miller, and others report impairment of growth ir loss ot 
rreight on feeding or injection of autenor lobe subslince This mav be 
due to exce sne doses used Schaftr, on the other hand reports little 
or no effect on grovrtli from anterior lobe ndministration Pobertsuii 
wnrlcinp on mice ind feeding fresh anterior lobe (0 Ida ..rtm j>tr dav ) 
reports that ivhen the feedin„ is begun at the fourth week of lite then is 
first a retardation ind later on an aecelerition of growth so tbit the 
hyphophvsis fed mice finallv attim and mjv even surpass, the «ize of tlio 
control annuals However the pituitary fed ammaU ire on the whole 
smaller than the controls, although fhe> weigh more ind appear to be 
juore compactiv built There is certainly nothing iii the diti presented 
by Robertson that indicates an approach to acromCgali i m the pituitarv 
cd mice Robertson al o found tbit feeding the substince (ethehii (i o- 
sted from the anterior lobe) produced essentially the sime effect as feid 
the entire lobe tissue 

In anotlier report Robertson and Rumett state tJiat injection of nii 
emulsion of the anterior lobe into tumors (tarcinomati) m mice men iscs 
t crate of the tumor growth without increasing the tcndencv to metasta'cs 
ulzen reports further that the growth of plinarian worms is iccekntcd 
^ a diet of anterior lobe and pars intermedn, pronded the feeding is 
gun earlv in hfe Any part of the hypophysis increases the rite of 
m these lowly forms Robertson also states that hvpodermitic 
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nijcctioiis of tctliclni 'stimuhte flic action of ti« ne rcp-iir na caressed 
m tile rephccinent of ti«i no lost dimng a preceding period of 'tirvation 
or in tLc hcnlinj; of gnuulitmg wotuids 

The cxteiisnc studies of Goctccli on wliite nts ‘.(.emed to demonstrnte 
tint coiitimied feeding of anterior lolie to joung nnmiils accelerites body 
growth and hastens o\nial nntnnta, while similar feeding of posterior 
lol)C retards both growth and sexual development 'Wlicii the anterior 
lolio IS fed to adult rats, soMnl actnitv, as indicated bj the number of 
preginncies, n ancinented Goetsch’s work appears comincin" but it 
seems difhcult to reconcile his 100 per cent positn e rrviilts « it/i tlie nrpa 
tiie ^iidj)i«7s of practtcnUif all oilitr tmenltpaton (cf Kriss) Robert 
«on and Wulztn gilt the impie*sion that the anterior lolic fmlmg did 
t\irt some stmnilating action on the se"? fniictioii in some nnimaU (mice, 
chickf ns) 

According to Pearl and Surface injection of niitenor lolic “ubstaiiet 
or citnct into the peritoneal cniiti of fowls does not nctiiatt the com 
pleteli resting oiari Feeding the sami to ccgUiinc htai» docs not 
accelonto egg production Feeding the anterior lobe substance to loiing 
pullets does not bring about an earlier actuation of the oian reeding 
anterior lobe siibstincc or desiccated corpus liitcnm to loung pullets 
rciatds ffrouth but has no effect on the nte of driclopmciit of sexual 
inatiinti Chrk, on the other hand, reports that fowling the anterior 
lobe sulstaiieo to hens increases tgg production as well as the fuunditi 
of the egg Ibis cfficl booonies eiidcnt after thrw or four dus’ Red 
mg and persists a fii\ da's after ceasing the feeding Chrks e\iwri 
niciits irt cnticircd Pidot Ulileiihuth npoils some exee>3 growtli 
of sihmaiidor Ian c fed on the anterior lolx 

The present state of the literature on pitmtan feeding of iionnal 
experimental animals seiins to admit of the foIloMing conclusions 

1 Feeding anterior lobe max slightK accelerate the growth of loimg 
animals but there is no cudenee tbit the final staturo is grt itcr tlinn 
that of the control anim ds Hem e, then, is no ci idenco of experimental 
acromegalia or gi_,uitism, at Icist m mammals 

2 Anterior lobe feeding is reported to accelerate sexual niatuntion 
in the loung and stinmlito sexual actiiitv in the adult nninul, while the 
posterior lobe has the opposite action Rut more work is necdexl before 
this thesis is established In iiew of the conflictiug litcntiuo, we cuiiiot 
refrain from expressing the fear that some mthors niai hive reported 
what thej thought tlici oii^lit to hai e found, nthcr than impirtial objee 
tive results Ilipo^nitalism and retardedgrowth arc nseribed L\ omiin 
clinicians to mipiirment or destruction of the lupophisis, hence, tint 
hjpophi cal organofhcrajn ought to produce the opposite results appeirs 
so rcisoiiablo as to lull scientific critique 
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Functional Disorders of the Hypophysis Alleged Hyperpituitarism 
— For some time after the report of i nJation between aeromegaln and 
the hipoplnsis there was much discussion as to whether the disease was 
due to a condition of hvperictniti of h>po-activit\ or ol a perverted 
activity of the gland The theory has also been advanced that the pitu 
itar\ changes in acromegalia art seoondarv to the hone growths and the 
general disorders of the bodv It is now generallv held, though not prov ed 
that the former is due to hi pcrplasin and incrca cd activ it\ of the anterior 
lobe — at least in the early stages of the disease The primurv pathological 
condition m acromegalia is usually one of simple hvperpKsia (adenoma) 
of the anterior lobe — e^pe^'ially nn intrea e in the number of thromophile 
colls (Lewis, Csopii, Ivahlmetcr and others) It friquenth shows indi 
cations of malignancy Vt the same time there scorns to be at least a 
functional invohemuit of the posterior lobe In late stages there may 
fcc an extensive degeneration of the gland and this has an important 
bearing upon the possible tlurapcntie use of the giind in aciomegaln 
The ami lioration which mav follow tlic remov al of part of the bv popbv sis 
lu acromegalia (Hocheneg,,) affords additional proof that the condition 
18 one of hvperpituitarism At tho same time it mmt be admitted that 
precise rtlafton of hypophyseal aclntly lo acroniegalta aiuf gtyanfism 
has not yet leen established Cognetto advances the following argument 
agaiast the generally accepted hyperpituitary theory 

I Cases of acrom^alu have been observed without tumors of tho 
hvpopljysis. 

^ Adenomas compoai d entirely of chromophihc cells of the ontennr 
lobe have been found associated with acromegalia 

3 Adenomas of the hypophysis composed entirelv of chromophihc 
cells, but without acromepaha, have also been desenbed * 


Two sets of svraptoms an. ciiised by hvpertrophv of the hvpophysis 
(I) those which appear to bo due to the spccihc hvperactnitv of the 
gland (2) those produced hv the pressuro of a tumor in this region 
The sppcibc effects suppr cd to lie due to hyperactivitv which mav throw 
bght upon the normal function of the gland are marked and charac 
*crbUc changes m the features and m tho extremities, duo partly to 
growth of tlu. Soft tissues partlv to an enlaiga.mcDt of parts of the 
Ws of the head feet and hands 

Ivtith has tiiilied in detail the chingcs m tho skull in acromigaha 
““1 the manner m which they areindnttd lie concludes tint an internal 
*^re(ion of the livpophvsis sensitizes ti* ues so that thev respond to the 
natural stimu li of growth (mcclnmcal activity and mu uilai movimint) 
j. , ‘ n'e cns«9 tl ere are «1» n„eg in the cranial bone* with >ut errome^alia — 
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with mereasod cncrgj The enlargement of the extremities is due largely 
to connective ti&siie growth 

Among other symptoms of acromegalia are lassitude, muscle pains, 
apathv, and disturb inces (depression) m sexual actuitj, there mav be 
amenorrhea lu women and frequently impotence in men, but exccssue 
sexual activitv mav also be present Vasomotor changes m the stm arc 
frequent Polvuria, wiUi or without glycosuria, is not uncommon 

Lorcliardt found glvcosuria in 40 J per cent of 17C cases In later 
stages where the hypcnctiviU of the gland is being replaced by hvpo 
actiMtv there is, iccording to Goctsch, Cushing ind Jacobson, not onh no 
ghcosiina, but an increased tolerance for carbohydrates, but these authors 
consider both tlic ghcosnrn (lowered carhoIi>drate assimilation) and the 
subsequent incrci’cd carbohydrate tolerance to be due to hyperactivity anil 
hvpo activity, respectively, of the posterior lobe 

The htcratuie on the condition of metabolism in ncromegalia is con 
flictmg, but in the early stages there appears to be a definite retention of 
calcium, magnesium, and phosphorus (Bcrgbcim, Stewart, and Hawh) 
probably in consequeuee of the new booc growth Part of the contra 
(lictory results arc probildy iliic to the tact lint only the eirly stioCS 
the disease are associated with hvpcractivitv of the anterior lobe, and 
this 18 followed later by destructive changes in the gland and liypopitu 
itarism (Taraburini, Schafer) Since pure hyperpituitarism (expen 
mental hypophyeectomy) seems to bo followed bv some lowcnng of the 
rate of metabolism, we would expect an increased rate of metabolism in 
acromegalia, if it is duo primarily to hyperactivity of the livpophysis 

The studies of acromegalia show that there is a close relationship 


between the hypophysis and growth, especially of connective tissue, car 
tilige and bone, and aUn between this „Iaiid and the activity of the sex 
glands, thus supporting some of tho experimental results on the hypophysis 
'^he relation between the bypophyais and growth has been further 
asi^ 1 studies on gigantism in this condition also hyperplastic 

tionsmals the hypophysis are frequently found In many of thee 
howevof tho col other glands of internal secretion are so greatly involved 
t is imposflJ*^ or to determine whether the changes m tho hypophysis 
rimars or se?™>' OTic other gUniis chieS, imolvcd are the 

i'<m on tho other"”’ 

deatroted (Aschner^ connection that fatorable results tn 

.s ,,been reported front the adnt.n.stralion of 

loos gigantism have \ n the hjpophjeis in animals following cas 

and that the changes if ejection of testicular extracts 

i may be partly prevent ajbmo rat there is no hyperplasia of 

reports, however, that ui. while castration of the male indines 

poph^sis lollowing spavin^ 
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the hyperplasia TandJer suggests that the special growth features of 
eunuchism may be due to the li^perplKn of the fh\r id that tollons 
castration But in the rat and the guinea pig the chinj,ps induced in 
the hypophysis by gonadectomy appear to be of the inturc of atrophy 
or degeneration (Addi«on Moore; 

A condition of hypcrpitwitan m is b^lieeed to esist as has alriadj 
been mjicated, after castration which usiullv lends to some enlarge 
mint of the hjpophnaia, and also diirm^ prcgjuiici whin suik of the 
functions of the ovaries arc in abeyance Ihtrc in not cinli charac- 



Fro H — SDPtT Docs Mile Finite Some Months irriR rcirovit or tub 
C sEATU tA«t or TKC PiToiTAFT 1 0»» I" «•«! o » (ontrol of It e sarae Jitter 
la ahowo os the ri„ht of tlie operated anim t TJie t nd nej to adiposity i* in»r).eil 
in hQth ttuc (CuihiD^s The titMila 9 0i/p J tl Lippinrott Co ) 

tinstic changes in the hypophysis during pregnancy os indicated bj 
incrcaic m sire and b; histologinl chingt* but ctrtnm general symptoms 
ef pregnancy (enlargement of the hands changes in the fncios siiggestiie 
of aeromegaha) are considered to be due to the hyporpituitirism Some 
of the«e changes may persist after termination of the pngnancy 

Bemoyal of the thyroid aI«o Icids to hypertrophy of the hypophysis 
(Rogonihch, Leringifon) the latter is al«o found in many ca cs of 
hyperthyroidism m man Symptoms referable to the hypophysis Iiaro 
been reported after thyroidectomy 

Functional Disorders of the Hypophysis Alleged Hypopituitarism — 
The condition of hvpopitiiit3ri«m is of interest in connection with the 
organothcmpcutic use of the hypophysis 



onoANOTin n vrruTics 


A condition of ii\]:'opjtmtansm is a-sumcd to exist in llio disease 
Misfropiiin ndtpcivopiiiitalis, first dtstriM tij I n.iilicli in In 

tins ponditiim lljcrt nrc nsu'illj hipoplijacil tmnors or c\sfs of n dc«tnic 
tHC ilmnctcr, conilnnod nitb obcsiti, i Inpophstic condition of (lie sox 
f.hnds and rctirdod prowifi or infintilism Some of those simptonis — 
iiotihl^ t)ic obositi — occur also in tlic later stapes of acroinogain 

Hie MOV, that tins conditimi is really due to n prinnri jniolumcnt 
(inpofiinetioning’l of the h%j>opl)>ai9 is larp^lv bi«ed upon eYpen?»f»ts 
upon aiuiml^i (Ciisiimp \«!eluier) in wlueK (he li\poph\sis \\ is partnllv 
removed as detailed ahci\o, and on the clTitts of clinieil or^inotlierap^ 
(Heck, J n^clbieli, licmoj, iunnit. and others) 



fio 15— .tRAClXQ SlKMllNO THt TmC^ Of jMTUVFXni « IsjfCTroV OF rYTItlCT OF 
tiir losTcnioB LoM of tub Httopmtsjs ox me niooBrsEsiCBC (Selmf r) 


Cnshing and ius coMorkers fir«t Ichcved that the above results ircro 
due to removal of part of the aiiKrior lobe, Inter tlui 8ULjn'‘tcd that 
some of them (the adiposity and inert isod eirbohjdntf tohriiiee) arc 
tIuelU due to rcnioYal or nyim ot the postenor lohc Ihll thinks that 
the hjpophjsis acts as « siiij^lc gland Beck assiimis specific deficicucv 
sxmploms both of the antpr»>r lohe, iinmel_j (1) rctnrilul growth, (2) 
obisitj tS) ttifuitili<>tn (4) Inpnfhennia ('l) < uhi xin, and the posterior 
lobo (I ) IiNpotmsiou, ( 2 ) jjierej«(il aiipir tolcnun, { ) low b isal metabo 
hsm (4) nstluma ru-,clbach a snincs i txpc of ndiposit\ specific for 
posterior lobe dcfieKiici Jid^ and others nss««i< tb a t onh posterior lol'c 
deficicncN nidueos dmhetes m^pidiw 

It mast bo admitted, boncter, that it u not possible to sfife with 
ccrtnmt}, m eases of clmicil hxpopitmtansm, which ssonptoms arc din. 
to lack of anterior lobe and winch are dm. to luck of posterior bl'C, or 
whether nny of them are primnnlj related to hipophiscal defioicncs 
Wien the evsts or neoplasms become snftciently Urge, it is probibk that 
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tie actiMtv of the entire gland is deprtssed (pressure atropb \ ) irrespective 
of the pdrt of the gland giving nse to the tumor The dithiultv in the way 
of h\'pophjsi8 organo herapj is further inereistd the latt that many 
of the clinical s'mptoms of liypopituitarr^m mav arise from distrophv 
of other glands of internal secretion Thus impairment ot growth and 
dwarfism and retard ition of gonid mitiuratioD ina\ he due ti thiroid 
dehcieno seviul infantilism to pnmar> impairment of the gonad abnor 
malities in carbohydrate tolerance to disorders of pancri as and adrenals 
and lowered inetaholisia and body temperature to a gnat number of 
causes Cushing, Ealta, Beck En^tlbich and others thu recognize a 
distinct group of cases with h\poph^Bl8 invilvement but “hoiving at the 
same time signs of plnnglandnl »r d\stroph> oryanotherapy of ihts 

group w nect^nanly tomphcaled ond cs at pri»ent purely (XpenrmMal 

SuMMiEi 

Experimental work and Umical ob ervatious seem to show that the 
hjpophjsis ly an or^an essential to nomid life the removal of which 
tnav lead in a short time to death the p irtial removal or disease of which 
mav lead to a condition of retarded growth or infantilism to obesity* to 
atrnphv of tlie aey glands and other disturbances of nutrition hyper* 
activity of the antpnor lobe fin acromegalia and gigantism) ma\ lead to 
accelerated and Shnormal bono growth, and nltinidtely to atrophy of the 
sfy glands Nothing is known as to the nature, of the action of this part 
of the hypophysis 

The posterior lobe and pars intermedia contain a substance or sub* 
Stances havin^j marked effects upon plain muscle espeuullj that of blood 
'csseU and the uterus and upon the kidney while it thus lus important 
piarmacodjnamie actions its nJc in the normal animal is obscure since 
it IS not certain that this substance is given off b> the gland to the body 
fluids 

Therapeutic Uses of the Anterior Lobe —If we assume that the 
anterior lobe secretes a hormone and if the honnoue is absorbed in active 
form from the ahmeiitarj tract thus pcrmittinp 'idininistration per os or 
''hen It IS prepared in suffitimit purity to permit of repeated intravenous 
intraniu!.cular or hypoJermitic injections without untoward svmptoms 
one might hopo for favorable results from anterior lobe therapy in all 
diseases due m whole or in pirt to impaired functions of the hjpophvsis 
(hvpophyseal djstrophy, infantilism amenorrhea impotency or impaired 
gwiwth traceable to the hjpophjais) The results of clinical use of the 
^'pophvseal preparations have o far not come up to this expectation, 
fn fact It has 7 U>t yd been shoum that Ihe effects of parliai or complete 
hpophyseclomy m expensncnlal animals can be essentiedly and per- 
*nanenlly eounleracted by hypophyseal organotherapy Tlit past failure 
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may be duo in part to using the entire gland, rather than the anterior 
lobe, as there is some evidence that posterior Jobe substance counteracts 
the effects of tiit anterior lobe eiilistinco in some directions Eecont 
clinical reports record some cases of supposed hvpopituitansm in which 
feeding liypoph_>ai8, or hvpoplijsis combined with tiiyroid, seemed to 
improve some of the symptoms (adiposity, gcncril aplasia, soranoJenct, 
etc ), vvliile other ca^cs showed no improvement If the diagnosis is cor 
rect It IS difficult to explain such disconlant results Wo must he pir 
ticularly careful in ea®ca of delayed adolescence for here any therapy 
persisted in long enough may seem to be effective, althoiigli there may he 
no causal eorincetion hetwotn tlic theripv and the chnnp,c in fho pvticnt 
That thvrou! feeding reduces adiposity is well established, but what light 



Fio lO — ToAciKO SIIO«I^o Tire Actiok ov an Isolated Cornu or Rats Utcbos 
SuspEwnro in Loci e h fioLUTfON or the Addition op tvinicr or Postebior l-oet 
or Ox IlTUlTAfty TO THE SOLUTION (Itagalci ) 


does that throw on hypopitnifansm* In the present unsettled state of our 
knowledge we must bo guided b> tlio following principles 

1 Diagnosis of hypopituitarism is in no case certain 

2 Deeding hypophysis Ins so far failed to control the symptoms of 
certain (experimental) hypopiluitariam 

3 Empirical organotherapy m supposed hvpopituitansm is justified, 
but when pluriglandular mixtures arc used wc aro merely treating a 
disease of unknowm ongin with a remedy of uuknow'n composition 

The literature shows that, besides the above, hypophysis therapy has 
been tned with varying results m amenorrhea, menorrhagia, asthma, 
hemoptysis, insomnia, angina pectoris, osteomalacia, rachitis, rheumatic 
and gonorrheal arthritis, p< nostitis, tetany, cpilopsv, dementia pr«:ox. 
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stenht}, impotencj, t'toplitlialniK pnuininjjia dijlitljiui tsphmd, 

haj fe\?r 

Therapeatic Uses of Extracts of Posterior Lobe (Pituilrin) — P x 
bads of the postenor lobo arc n cd f< r th( ir « tit i up. « pi im 

rou«cie, ibat of the uterus, t)»e gut ai»d I J ‘wl vt-*. 1 ■»«(! 1 r ilsi ti iiln { 

of {lie pjljursa of diabetes insipidus 

ifanv recent writers bavi, nporttd nn ti<- rdiit k iilt h nn t)jc 
080 of sucli extracts m iifenm h<m rrlivt the ii i (t puiiitim m 
iifcnne atone, and m postpartum h ni nh 1^.1 nul m < tbt i } rni n n< w 
well established 


^vrral writers hare adrocatid th «» i piiuu «i' 1 xfr ut t intreic 
the blood pres iirc lu shock and in \ m iiv mli 1 iii u d> * > 1 1 piifum m 1 
diphtheria, typhoid etc), daniMii. tint it In tin iKiiiri^ mr 







epineplinn of a much nmro 
lastiOp, effect But such ■ 
t!icnp\ lu 8 proied of no 
practiciil %ahie Berse and 
otiicrg bare wiwrtrd i^ood 
JTsults from pituifari ex 
fnct m oathina This i* »T-tK»i> '.>1. t rin ( mbmtiox or 
probu, cm.r owTt m ,* 

» M-collcil "cirdiac il l 

aiUinia due tn iiupiirrd cif aect 1 m i t f> ann ! 1 iwt Ti 
eiilation In true bmuclml »f K ' ** t* < * ’ f r mje t n f 

•tthun pituitnn not onlv r*""'' ■* 

lias no effect but may be " *“ ‘ 

harmful (Koes Icr) 

Wiggera considers that it is tk onb dnu, whuh nicefs the mdioi 


ban? for a bemcistatic jjs pnlmon ir\ luw rrhi,.» nii e it ruses the blood 
pressure b\' penphcrxl action (which t » truts tia likethii|r points and at 
the «ame turn, presents anirou of the hrutii) and c«i <s a weuktning of 
the heart which prcieiits fl n » it piv «« m the puhnoiim ves els 
Bell and others recommended it m intestmil piresis after abdominal 


operations It is said to act mon p xverfuJly on tbe pirctic than on the 
normal intestine * 


Ixiota considers it esppciilly ulnxHi m peritonitis where it not onlv 
increawis the blood pressure, kit timiiUto pin tilsis 

The. dnighasken injcitej subtiitancoii H or uitnmiiscularh m do cs 
f lo d c c of Hit aipiemis extrut let turn {wndHig to 0 1 or 0 - 
{tram of tho fre h gland (posterior Jok) ir inlmenou Iv in do es of 1 to 
re diluted with 20 i c nonnai silme solution Then is daiigir of 
Jocal necro is when inactions of stron^ solntionx arc mule subcutaiicoii 1\ 

tt is «l«u Vttlustile jn the ijmmnrt** o( p" uman * and other lofrrtKjm.— 
Miter 



740 


ORG \NOTHERAPtLTICS 


It lias alfeo been gnen bj tbe mouth m doses corresponding to 0 2 gram 
to 0 S grim of the fresh gland, or 1 to 3 gnms of tlie drictl gland (pos 
tenor lobe) 

The drug is contra mdicitcd m ill conditions of high blood pressure 

Although serious untoward results from use of pituitnn do not «cem 
to ha\e been reported, except such accidents as utenno nipturc from ad 
ministration of pitnitrin in hhor before dilation of the os, it should bo 
remembered tint IIane\ hi\ proiluced sclerotic changes in the coromrv 
icssel** of animils, Crowe has seen loss of weight and marked changes 
111 the liier from repeated injeLtions, Thsoti reports pathological cliangcs 
in the kidnc\ after prolonged list of lirge doses, aud Iranchmi has 
obsened intestinal ulceration ind hemorrhage 

GeNEPAL StiM»AR\ 

^\hile specific lnpopb\«cil orgaiiofhenpv is still in the expcnmental 
snge, our present knowledge appears to w irnmt the following 

1 Admuustratioii (per os) of nntenor lobe in ill ciscs of suppo ed 
hypopituitarism 

2 Possible nine of aiitcrior IoIks substmcc (per o«) is n stimulant 
to general growth and repair processes 

S The use of posterior lobo cxtrict (subcutanoouah) ns a stmiiilant 
to smooth muscle (utonis, alimontnrj tract, cardioiosenlar sjstem’) and 
as an antidinrctic in diabetes insipidus 

4 Physicians should insist (1) tint posterior lobe extract (pitiutnn) 
IS physiologically standardized by Roth’s or similar methods, (2) and tint 
anterior lobe extract be not prepared from the glands of old animals, as 
there are indications of gradual atrophv of tho gland in old age 

THE OVARIES 

Anatomy — The ovaries of the sexually miture mammalian female 
contain the following tissues 

1 Ova in larying stages of maturation 

2 Follicular epithelium and liquor folliculi 

3 Corpora lutea, or yellow bodies 

In the oianes of some specie* (including man), a fourth element, in 
terstitial cells similar to tho«e of tho testes, has been described, but 
the«o do not form such a distinct element of tho ovaries and are more 
readily destroyed by the X nj than are the cells of Levdig m the testes 
Tho ovarian interstitial cells ire said to increase during pregnanev and 
undergo retrogression during hibernation 
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Tlie corpora lutea are not present in the ovury before pubcrtv This 
particular element can, therefore, assume no rule in (he dnelopmeni 
of the amtomical and ph 3 siological characters peculiar to the tcmalt sex 
Influences of Congenital Absence Atrophy and Extirpation of 
Ovanes — If the ovarits are iMnoved in the 'onii^ female fin development 
of all the sccondai^ sev characters is amsted The uterus, fallopian 
tubes mammary glands und the evtcmil ccmtalia remain infantile 
Heat or rut, and, m the primates menstiimtiou d) no occur It is 



flaimed that there is a tendency to development of some of the male 
phvsical and mental cliaracfensfns The metabolism is lowered and in 
■^nie individuals there is a tendency to adipositv, just as in the castrated 
*"310 Stotzenburg reports that complete ovariotom} la the Very youn^, 
rat af'celerates the rate of growth, at least dunOj, tho first vear SpaMn^, 
Stems to induce less chan^,! m other endooine e^nnds than castration and, 
strange to gaj, m some ciscs the changes are of the opposite character 
^'ariotomv m tho rat leids to ditreast •>» the size of tho adronaU while 
vastrafion caitsts adrenal livpcrtropliT In the domesticated white rat 
(^rmal) the adrenals and the hvpophvsis arc larger than in tho male rat 
(Hatai) Tho significance of this w not appirent Ovanofonn in carh 
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It has al«o bocn pncn In iLp mouth in dosfs cornspoiuling to 0 2 frim 
to 0 S gram of tho frc«h gland, or 1 to *1 grim’ nf die* drictl ghiid (pos 
tenor lobe) 

Tho dnig IS contm indicated in all conditions of high blood pressure 

Although serious uutouard results from u«c of pitiiitrin do not seem 
to ha\o been reported, except such accidents us uterine rupture from ad 
ministration of pitnitrm in hlior Ixfore dilation of the oo, it should bo 
remembered that IIane> has pmliiced stlorotic cinnges in the coroinn 
lessels of aiuinals, Crowo Ins seen loss of weight and imrkod cinnges 
m tho Iner from npented injections, Tliaon reports pithologicsl chaiigts 
in the kidncN after prolougid use of large doses, and irauchuu has 
obbcncd intestinal ulctration and luinorrliige 

GeNEHAI. StMMSlY 

^^hllc specific Inpnphv cal org inotlu mpi is still m tlie cxpenmcnfal 
stage, our pro«cut knowledge appears to warrint the following 

1 Adimmstntion (per os) of anterior IoIk. jii all ci'is of supposed 
litpopitintin«m 

i Possible t iluc of niittnor lol>c sul)stiii(c (per os) ns a stinuilnnt 
to general growth and repur proces os 

3 The use of posterior lobe extrut (sul>cutiineou«h) is n stimulant 
to smooth imisclc (uttnis, nliincntnr^ tract, cirdioi iscnlar stsfcni) and 
ns an mtidiurctic in diabetes insipidus 

4 Phjsicnns should insist (1) that posterior lobe extmet (pitiutnn) 
IS plnsiologicill^ standardized l»v Ilolli s or similar methods, (2) and that 
anterior lolx> extract bo not prepared from the glinds of old animals, ns 
there are indications of gradual atrophy of tho gland in old age 

THE OVARIES 

Anatomy — The ovaries of the sexunlly mature mammalian femile 
contim the following tissues 

1 0\a m varying stages of maturation 

2 Follicular epithelium and liquor folliculi 

3 Corpora lutea, or jcllow bodies 

In tho o\ancs of some species (mcltiding msn), a fourth element, m 
terstitial cells similar to those of tho testes, lias been described, but 
these do not form such a distinct clcmcut of the o\nrics and arc more 
readily destrojed bv the X ray than axe tlie cells of Ltvdig in tbo testes 
The oiarian interstitial cells are said to increisc during pregnanev and 
undergo retrogression during hibernation 
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H'lIbaE reports successful ovanan transplantation in cspenments upon 
moukevs 

All workers m this field agree on the miin points The ovarian trans 
plant as long as it 1 i\ps, maintains all the hormone functions of the 
oiarips in their normal position These functions are, therefore, internal 
secretion processes, that is, primarih humoral, not nervous reflexes 

Chntcal— Ovarian transplantation homotransplantation and hetero 
transplantation in women has been resorted to extensively m recent vears 
mainly to control the artificial menopause svmptoms due to ovanotomv 
or to atrophied or disnsed ovaries (Moms Glass, Diidlev, Ivramer 
Tiiffipr Martin and others) Clinical rcsnlb, have not been is uniformlj 
successful as those on experimental animaU probably for these reasons 
(1) In many instances the ovarian graft was not normal to stirt with 
(infection etc) (2) In other cases the state of health and nutritive 
condition of the women receiving the grift wore below pir — and this 
militated against a successful take ’ (3) Many surgeons have made the 
mistake of transplanting an entire ovarv instead of one or more small 
pieces of It The entire ovary is o large that there will be autohsis and 
complete dPbtruction of most of the Irinsplanted organ before blood vessels 
have had time to grow in to maintain its life 

As in the experimental work, autografts have proved more useful than 
heterotransplants But Martin notes that either tape of transplant may 
luidirgo cjstic degeneration So long ns a sufficient quantitv of ovarian 
tissue remains the transplant is able to sustain normal sex life, ineludint, 
menstruation But at the Ixst oianan transplantaiicn for ehnieal pur- 
poses w so far onlif a temporary expedient The cause of the ultimatp 
atrophv of the ovarian grah, once adequately va«culan 2 cd is not known 

Chemistry of Ovarian Extracts — The ovary produces in all prob- 
ability, several hormones but none of them lias so far been i olatod and 
cheniically difincd or detected in the Wood although Toiiatt claims that 
cows can ho brought on rut by feeding them milk from cows m rut 
Lilho has shown that tlie mature ova of ccrtiin imertthratcs secrete 
a substance which acta on the sperm to render it capable of penetrating 
and fertilizing the ovaira In the absence of this substance union of 
ovum and sperm does not take place This ubstance thus appears to act 
lik( the opsoiiins in pliijiOcvlosis Tlic substance is ii imcd fertilizin bv 
Dr Lilhc It can be extracted from the ripe ova bv various means and 
thus shows some stahilitr It is hkelv that similar fertilizins have a 
role m the proccs cs of union of sperm and ovum m the vertebrate in 
eluding man but this hormone or secretion is obviously not concerned 
in the development and maintcname of ex life, as npc ova arc not present 
l>cforc adolo etnee and after adole&ccnec they are present onlv at definite 
periods 

Hermann reports that lie has i«olated a pentaininpho«phatid from tlie 
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pregnancy does not influence the cause of the pregnancy or the 8uh«&- 
qnent lactation But in mice the incidence of mammary gland cancers is 
reduced 1} oaanotom\, and spaaing retards the postpartum imolution 
of tho uterus Aloore reports that, m the guinei pig spaaing of the 
^oung animal lead» to decreased growth of the h^poplijsis, the adrenals 
and the spleen, and a slight incrctistf m the tlnroid 

Oiariotoma m the adult and ’^etuallj mature female leads to atrophy 
of the anatomical «ex characters of the female, aiipprcssion of all set 
functions and most sit hchniiora and, in women, to some of the mental 
and phasical a\mptoms of the natural menopause, such as nenous and 
circulatora disorders Ihe per»i«!fenec of men«tniation ni women after 
suppo cdh complete surgi^l oiariotoim is obaiou^lj due to oiarian 
rtmuants Tins is all the more evident smet the clinical literature con 
lams instaneca of pregnanev oecumng after complete ovariotora\, which, 
of course, would otherwise be abMiluteh impossible In adult bitebes 
oiariotoma leads to a heightened oxutnbilit% of tho SN-mpUhetic nervous 
sa«tem (Iloskius and Uhcclon), this mav be the condition that causes 
the nervous and cuxulafora disturbances of tho nrtihcial nicnopauso m 
women 

Ovartan Transplantation— fxpenmen/af — In all species so far tried 
tho ovaries ma\ bo successfully removed from their normal position to 
other parts of the bod\ and continue to maintain their normal fuiu-tions 
for considerable periods Transplantation from one individual to another 
of tho same species appears to aield oiil> a tcmporirv «ucci. s, although 
bteinach and Sand report grafting of ovaries into castrated males, and 
testes into apaved female piiiiea pigs, the transplants living niul func- 
tioning Jong enough to develop female behavior in the original males and 
male bcliavior in the original females 'Marshall niid Tolh, working on 
rats, found that the transplanted ovarian tissue evliibitcd all the his 
tological features of normal ovarian tissue, except that the germinal 
epithelium was invannllv absorbed after a short tune In some cases 
other dtgeneratue changes took place The stroma might remain nonnil, 
while all the follicles had disappeared, or the greater part of tlie graft 
might bo composed of luteal tissue alone A point of grcit importance, 
noted by these investigators, is that the ovarian transplant unilergocs 
the same cvclio changes as the normal ovancs In animals killed sliortlv 
before the breeding «ca«on, large follicles were found m the grift, while 
a little later corpora lutea wen, present, showong that omlation had 
occurred m the transplant Tins has reccntlv been confirmed bv lloore 
on rats and guinea pigs ilfoorc hasaJw succeeded in grafting oianes tnh 
normal males hai ing tniact fesies The ovanan grift m the male becomes 
vascularized, grows and undergoes the normal cyclic cliangia In one 
case a homoplastic ovarian graft was fotmd healthy after fourteen months 
The longest time noted for a heterotransplantcd ovary was six months. 
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Halban reports successful o\anaii transplantatioti in experiments upon 
laonkci 8 

All workers m this field fl,jree on the main points The ovarian trans 
plant, as long as it lives, maintains all the hormone functions of the 
ovaries in their normal position Thes>e functions arc, therefore, internal 
secretion processes, that is, primanlt hnmoral, not nervous reflexes 

Clinical- — Ovarian transplantation homotransplantation and hetero 
transplantation in women has been re&ortcd to extensively in recent a ears 
mainlj to control the artificial menopauise symptoms due to ovariotomi 
or to atrophied or diaeased oxane (Moms Glass, Dudlex Erainer, 
Tufficr, Martin and others) Clinical results have not been as uniformlx 
successful as those on experimental nnimnls probably for these rea ons 
(1) In many instances the oxanan graft xvns not normal to start xvith 
(infection etc) (2) In other cases the tatc of health and nutritixe 
condition of the xvomen rcceixing the graft were beloxv par — ind this 
militated against a successful take ’ (3) Many surgeons haxe made the 
mistake of transplanting an entire ovary instcid of one or more small 
pieces of it The entire ovarv is so large that there will be autohsis and 
complete destruction of most of the trmspUnted orgxn before blood vessels 
have had time to grow in to maintain its life 

As m the experimental work autografts have proved more useful than 
heterotransplants But Martin notes that either txpc of transplant may 
undergo cxstic degeneration So long as a sufficient quantity of oxanan 
tissue remains, the trinsplant is able to sustain normal sex life including 
menstniation But, at the best oiartan tran^iAanfclton for chntcal jntr- 
pooes w so far only a temporary expedient The cause of the ultimate 
atrophy of the ovarian graft, once adequately xosculanzed is not known 

Chemistry of Ovarian Extracts — The ovary produces in all prob- 
ability several hormones, hut none of them has so far been i olated and 
chemically defined or deterted in tbt blood dthough \ointt claims that 
cows can be brought on rut bx feeding them milk from cows in rut 
killio Ins shown that the mature oxx of certain invertebrates ccrctc 
a substance which acta on the sperm to render it capable of penetrating 
and fcrtiluing the oxTira In the absence of this substance union of 
ovum and sperm docs not take place This suhst ince thus appears to act 
like the opsonim m pliagocytosis Ihe substance is nimed fertilizin b\ 
I^r Lillie It can bo extracted from the npc ova bx various means and 
thus shows some stability It is likclv that similar fcrtilizins have a 
role in the processes of union of perm and ovum in the vertebrate in 
eluding man but this hormone or secntion is obviously not concerned 
in the dexclopinent and mamtenanee of sex life os npc o\a are not present 
before adolescence, and after adolescence they are pre eiit only at definite 
periods 

Hermann reports that ho has i-olated a peiitaminpho«phatid from the 
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preguancy does not influence the canse of tlic pregnancj or the subse- 
quent lactation But in mice the mcidenco of mammarj gland cancers is 
reduced bj ovanotomj, and spajmg retards the postpartum iniolution 
of tho utenis Jloore reports that, in the guinea pig spaaing of the 
aoung animal leads to decreased growth of the h^pophjsis, the adrenals 
and the spleen, and a slight increa.«c m thetli^roid 

Oaanotomj in the adult and sexually mature female leads to atrophy 
of the anatomical sex characters of the female, suppression of all «ex 
functions and most sex hohaaiors and, in avoinou, to some of the mental 
and physical samiptoms of tho natural menopause, such as nervous and 
circulators disorders Tlie persistence of menstniation in women after 
8 uppo«cdh complete surgical oxariotoma is obciouslj due to oaanan 
leinnaiits This is all the more evident since the clinical literature con 
tains instances of pregnancy occurring after complete oaariotom\, which, 
of course, uould othernisc be absolutely impossible In adult bitches 
uaanotoma leads to a heightened excitability of the sympathetic nenous 
system (Hoskius and Wheeloii), tins ma^ bo tho condition that causes 
the nenous and circulatora disturbances of the artificial menopause in 
uomen 

Ovarian Transplantation — ^xpenmen/af— -In all species so far tned 
the 01 ones may be successfully removed from their normal position to 
other parts of the body and continue to maintain their normal functions 
for considerable periods Transplantation from one individual to another 
of tho same species appears to y icid only a temporary success, although 
fateinach and Sand report grafting of ovaries into castrated males, and 
testes into spaaed female guinea pigs the transplants hung and func 
tiomng long enough to develop female behavior in the original males and 
male behavior in the original females JTorshall and Tolh, working on 
rats found that the transplanted ovarian tissue exhibited all the his 
tological features of normal ovarian tissue, except that the germinal 
epithelium was invariably absorbed after a short time In some cases 
other degenerative changes took place The stroma might remain normal, 
while all the follicles had disappeared, or the greater part of the graft 
might be composed of luteal tissue alone A point of great importance, 
noted by these investigators, is that the ovarian transplant undergoes 
the same cyclic changes as the normal ovaries In animals killed shortly 
before the breeding season, large follicles were found in the graft, while 
a little later corpora lutea were present, showing that ovailation had 
occurred m the transplant This has recentiv been eonfinned by IToore 
on rats and guinea pigs Uloore has also succeeded in grafting oianes into 
normal males having intact testes The ovarian graft m the male becomes 
vascularized, grows and undergoes the normal cyclic changes In one 
case a homoplastic ovarian graft was found healthy after fourteen months 
The longest time noted for a heterotransplanted ovary was six months 
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Haiban reports successful o\'inaii transplantation in experiments upon 
monlejs 

All workers m this field agree on the main points The ovarian trans 
plant, as long as it lives, maintains all the hormone functions of the 
ovaries in their normal position These functions arc, therefore, internal 
secretion processes, that is, primarily humoral, not nervous reflexes 

Chntcal - — Ovarian transplantation homotransplantation and hetero 
transplantation in women has been resorted to extensively m recent vears, 
mainh to control the artificial mcnopau<ic svmptoms due to ovanotomv 
or to atrophied or diseistd ovanes (ilorris, Glass, Diidlej, Kramer, 
Tuffier, Martin, and others) Clinical results have not been vs uniformlj 
successful as those on experimental animals, probably for these reasons 
(1) In manj instances the ovarian graft was not nornid to start with 
(infection, etc) (2) In other eases the state of health and nutritive 
condition of the women receiving the graft were below par — and this 
militated against a successful “take” (3) Many surgeons have made the 
mistake of transplanting an entire ovvrj instead of one or more small 
pieces of it The entire ovary is so large that there will be autohsis and 
complete destruction of moat of tho tran«plantcd organ before blood vessels 
have had time to grow in to maintain its life 

As in the experimental work, autografts have proved more useful than 
heterotransplants But Martin notes that either t^pi of iranspliut nitj 
undergo cjstic dOoeneration So long as a sufficient qviantitv of ovarian 
tissue remains, the transplant is able to sustain normal ex lift including 
menstruation But, at the best, oianan iransphntatten for clinical jnir- 
poses M 80 far onln a temporary expedient The cause of tht ultimate 
atrophj of the ovarian graft, once adequately vascularized is not known 

Chemistry of Ovarian Extracts — The ovary products, in all prob- 
ability several hormones, but none of them has o far been i«ohtcd and 
chemically defined or detected in the blood, although 1 ouatt claims that 
cows can bo brought on rut bv feeding them milk from cows in nit 
killio has shown that tiie mature ova of certain invortehratcs sicrctc 
a substance which acts on the sperm to render it capable of penetrating 
2 nd fertilizing the ovum In the absence of this substance union of 
ovum and sperm docs not take place This substance thus appears to act 
hke tbc opsonins in phagncvfo is The substance is n lined fertilizm bv 
Dr Lillio It can be extracted from the ripe ova bv vanovis means and 
thus shows some stabilitv It is likely that similar fertilizins have a 
roll, in the proccs«cs of union of sperm and ovum in the vertebrate in 
c ’’ding man hut this hormone or secretion is obviouslv not concerned 
in tho development and maintenance of sex life as ripe ova are not pre«ent 

ore adolescence and after adolescence thev are present only at definite 
periods. 

Hermann reports that he has isolated a pint iminpho phatid from the 
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corpus luteum. He claims that injection of this substance into nmmak 
causes hyperemia of the uterus 

Seitz, V, intz and Fingtrhut report that they have isolated two phvaio- 
logically active substances from the corpus Intenm (11 a luteohpotd 
and (2) hpoprotein or kcithalbumm called Itpamin The\ state that 
the injection of the latter into animals stimulates the growth of the 
genitalia, while its injection into women suffering from amenorrhea in 
duces menstruation The luteolipoid on the other hand, is said to decrease 
the men cs, and therefore be useful in menorrhagia, especially the evces 
sue menstruation of pubertj We may remark that these two bodies 
were not chemicallj isolated ind identified and the clinical findings are 
not conclusive For example, the amount of the menses is not accurately 
determined According to the theory propo cd bv Seitz Wintz and Fin 
gerhut normal menstruation is a function of the proper balance of the 
luteolipoid’ and the ‘'lipamm’ secretions of the corpus luteum This 
seems uuteaahlo for the following rea ons (1) There substances were 
prepared from the corpora lutea of animals that do not menstruate 

(2) In women menstruation is usually suppressed b\ pregnancy despite 
the persistence and great deiclopment of the corpus lukum of pregnanej 

(3) ifenstruation (or rut) may precede ovuhtion and hence maj pre- 
cede the appearance of corpora lutea Doisy and Allen hue recently re- 
puted tie isolation of a hormone from the liquor folliciili that appears to 
contml estnis in animals 

Specific Role of the Corpus Luteum — The sx v lile of the mature 
mammalian female is much more complev than that of the male, ^\lth 
It are associated ovulation gestation and the numiig of the newlj bom 
A very complicated situation is the practical absence of menstruation in 
all mammals below the primates the relative scantiness of men truation 
w all primates below man and the apparent!? serious symptoms asso- 
ciated with amenorrhea as well as menorrhagia in women It is possible 
that amenorrhea per se raaj not be serious but that the sjmptoms are 
due to the underliing causes that suppress the menses JEenorrhagia is, 
of course senous bj itself in that it maj produce anemia There is no 
question but that menstruation in women la pnmanU a function depend 
*og oa the mature and normal oaarj Does the fact that menstruation 
Occurs in women, hut not in the lower mammals, indicate a fundamental 
difference m oiarian physiology in the pnmitesl The answer to this 
question IS of fundamental importance to practical ovarian organotherapy 
as thp only ayaihble material lor such therapy is the ovaries of the lower 
luunnials &o far as svo know ovarian materials from the apes have 
“ot been tried, clinically 

The corpus luteum is a temporary orgnn essentially of the mammalian 
but it 18 also present in birds The obvious parallelism of this 
organ with menstruation and prt^nanej has naturally directed evpen 



Fig 19 — Effect or Sp\ti'?o ox Gbowth nr the White Rat Solid line represents 
control broken Ime repreMuts spayed rats of same litter (Hatai ) 
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injection? of fetal and placental extracts into virgins al o cause hjper 
plasia of tlie maminarj gland 

4 Experimental nork does not support tlie view of Frankcl that the 
corpus luteum induces or controls e tnim or menstruation as in some 
animals, at least the procstrons and cstrous uterine hxpcrtmia precedes 
ovulation and therefore takes place in the ab tnee ot coipora lutes in 
tic ovarj 

Alleged Antagonism between Testicular and Ovanan Hormones — 
While the sex lift espcuallj of the mimmalian female is more complex 
than that of the male, the essential nature ot the sex urge appears to be the 
same m both sexe? This would seem to indicate similar or identical sex 
hormones The sex urge and the development and maintenance of the 
secondarj sox characters depend on the ovaries and testes, and given 
the different (mbrvological siihstrate lor the characters it would setm that 
these might bo timulattd to normal development by identical hormones 
Hecent experimental work docs not support this view The essential 
hormones of the ovaries and testes appear not onlj to Iw different, but 
miituallv antagonistic, at least in certain stages of development and jet 
thev produce, directly or indiroctlj the same or similar mental states m 
main and female 

We have already referred to tho work of Stcinnch Riddk ^and, 
llnore and others, of producing ‘ malencss in the female and female- 
ness’ in the male bv changing the ^.onids or administrition of gonad 
extracts of tho opposite sex But the mast signiheant contribution to 
this subject has b«n reported by Lilhe Lillies work was done on tho 
frpemartin The term freemartin’ is applied to the fcmtle of hetero 
sexual twin? nf cattle It is well establish^ that such female? arc usuallv 
barren Lilhe finds that a twin preguano in tattle i? almost alwajs 
a result of the fertilization of on ovum from eicli ovarj development 
l>^gins separatelj m each horn of the uterus Tho rapidlj elongating 
ova meet and fuse in tho insin bod> of the uterus at some time between 
the 10 millimeter and the 20 millimeter sta^c The blood vessels from 
^aci side then anastomose in the connecting part of the chorion a par 
ticularly wide arterial anastomosis develop? so that either fetus can lx, 
injected from the other The arterial circulation of each also overlap? 
the venous temtorv of the other, so that a constant mterehangt of bltod 
takes place If both are males or both are females no barm results 
from this but if one is malo and the other female the rcproductiv e sv stem 
of the female, especially the ovaries, is Ivrgclj suppns ed, and certain 
mail, organs develop m the female This is according to Lillie unqiics 
tionabl^ to be interpreted a? 4 case of hormone action Tho sterilization 
of the femalo bv the male apjwars to be due to more precocious dcvelop- 
of the fetal male hormones There is no dominance of tcates hor- 
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montnl and clinical attention to this organ as & factor of control in these 
procc««cs Tho TTork of FranlcI, Har<iliall, and Txicb appears to have 
established the following facts 

I The corpus Intoum is nece snn for uterine changes involved in 
the implantation and carii stages of growth of tbo fertilized oium. 
Oiariotomi or destruction of the corpus luteiim hi cauterj in carlp preg 
mnci (first few dnis or necks, the time virsing m different species) 
invariabh terminates tlie pregnanes ^Then the corpus luteum is de- 
stroyed or the manes remmed later 
iho cmir«c of the pregnancy or the 
hjpcTtrophy of the mammaTy gland 
13 not interfered with The latter 
ftntcnvcnt IS tiI«o confirmed by clinical 
results An«el and Bourn, and 
ospcciallj Lo< b, lime slimva that these 
changes in tbo uterus mdiiced b\ oiu 
htion and the corpus luteum do not 
oppear to depend on the fertilisation 
of the onim 

It inu^t bo remembered, however, 
that there is some hypertrophy of tho 
oranan «lTOTna patallel with the 
Flo 20— rccoBo or Por Showito Pc development of tho corpus luteum of 

™rTl 20M™tiS'r'rS’ Itf ftrtlier f>cl 

rose y^^ i 46 Pits Arm Tttib ***** **•* J”*^'** derived from 

piTiQ> or TUB Oi 18IM D loot pm tlio Stroma, there remains the possi 
(lire from femornl artery Xime 5 bihty that (he stroma cells share in 
eeCTJBds nboie rule of tho jeWoiv Iwd^ in 

early prcgnnncj 

2 Tho corpus luteum of pregnancy appears to dela^ tho maturation 
of tho oya, thus prcyontiug ovulation This is probably not entirclj a 
local action on the ovary, for a ■wcll-dev eloped corpus luteum on one 
ovary appears to be able to luhybit ovulation in the ovarj of tho opposite 
side Pearl aud Surface report that administration of corpus luteum to 
hens causes a temporary inhibition of ovulation 

3 Tho corpus Jiitmim appears to phj a part in tie kjperplasia of 
the mammary gland that occurs dnnug pregnancy (Ansel and Bouin, 

O Donoghiie, Hammond and 3IarsIinII, Ott and Scott) 3t is slated that 
if the graafian follicle of a virgin rabbit is ruptured bj mechanical means, 

that a corpus Intcum js formed, bypraplasin of the mamraar^ glands 
IS produced, and aUo that admimstration of corpus luteum to virgin 
animals induces hyperplasia But the situation is complicated by the 
findings of iliss Lane-Claypon and Starling, and of Aschner, that similar 




THE OVARIES 


747 


mjpctions of fetal and placental extracts into \irgins also cause lie per 
plasia of tlie mammary gland 

4 Experimental work does not support the view of Frankcl that the 
corpus luteum induces or controls e tmm, or men«tniatiou is m tvome 
animals, at least, the proestrous and e»trous uterine h\pereiuia precedes 
OTulation and therefore takes place in the absence of corpon lutea in 
the ovarv 

Alleged Antagonism between Testicular and Ovarian Hormones — 
While the sex life, especially of the mammalian female is more complex 
than that of the male the essential nature of the sex urge appears to be the 
«ame in both sexes This uonld seem to indicate similar or identical sex 
hoiTOones The sex urge and the development and maintenance of the 
aeeondarj aex characters depend on the ovanes and testes and given 
the different embryological substrate lor the characters it would cem that 
these might he stimulated to normal development by identical hormones 
Pecent experimental work does not support this view The esaential 
hormones of the ovaries and testes appear not only to be different but 
mutually antagonistic, at least m certain stages of development and yet 
tliev produce, directly or indirectlv, the same or similar mental states in 
male and female 

have already referred to the work of Slcinach Piddk Sand 
llnore and others of producing malcncss in the female and female* 
in the male bv changing the gonads or administration of gonad 
<^xtracts of the opposite sox But tlie mo f significant contribution to 
this subject has been reported l>y Lillie I ilhc s work was done on the 
freemartin The term ‘fret.marlin is applied to the female of hetero 
sexual twins of cattle It is well establish^ that such females arc usuallv 
barren LiUie finds that a twin pregnauev in cattle is almrst alwavs 
a result of the fertilization of an ovum from each ovarv development 
begins separatelj m each horn of the uterus The rapidlv elongating 
OTa meet and fuse m the main body of the uterus at some time b tween 
the 10 millimeter and the 20 millimeter stage The blood vpasels from 
each side then anastomo«e in the connecting part of the chonon , a par 
tioularlv wide arterial anastomosis develops so that cither fetus can In 
vujcctcd from the other The arterial circulation of each al^o overlaps 
the venous temtory of the other, so that a constant interchange of blood 
takes place If both are males or both are females no harm results 
from this hut if one is male and the other female the reproductive system 
of the female e«peciallv the ovaries is largely suppressed and certain 
tuale organs develop in the female This is according to Lillie unques- 
tionably to be interpreted as a ca^ of hormone action The sterilization 
of the female bv the male appears to he due to more precocious develop- 
ment of the fetal male hormones There is no dominance of testes hor- 
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niones o\cr o\anan hormoiips after lurtli or in flduU<« At an^ rate 
ifoorc reports (hit snctossful fc-»IC3 graft m fomli rats does not influence 
the ovaries m tho eev life (ntt, pngnanc\, lactation, etc.) 

If thcao ohsenatioiis and mterpretattons of J iHio on. confirmol and 
extended to other animals, \ic lia\o the oxtraonlmnn fact of the de\ilop- 
jnent of specific gonad homionts Ixfon. tho gonads ha\e ntidcrgont. nij 
apprccjablo difTcrentintJon If this shall prmc to he the ca«e, tli'sc hor 
moncs cm bo produced b\ nothing else than the prumtiic gerra cilh 

\\o hole evidence tint other eiidncniie glands (pmerns, thyroid) 
assume functional importanco somtlinKS durutp intniutcnnc lift, but 
tho ohsf nations of Lillio place the beginiatig of fitil honnone cipiilibrium 
tarlitr than hitlurto thought possible It also raises the ipiostion of the 
exchange of gonad honnoius betwttn the fetal and (he nntenul Hood 
Tilt bearing of n male thiid ohuoiish docs not iniliicna (he six life 
of the mother I illie b interprttoliou of the gtntsis of the freemartm 
IS called m ipiestion b^ tho condition of true hennaphrodism — ovaries 
and testes lx mg present m (ho aaino indmdml, or (esies being present 
with tlio gtcoiidnr\ stx chnnic(er of the fenwilt and vice sersi In tin. 
lower animals who nonualK Jnrlior liotli ov-irx and Ustes (ovO'tc«ti8) 
m the stnio individual or whoDO gonads mav produce sprm diirmg one 
period and ova at another period, defioito secimdnn sex thanctoru art 
nsnall^ absent 

Experimental Administration of Ovarian Extract — We han seen 
that oomplet extirpation of tho oiarios leads to atrophj of the nUni«, 
inammar> glands and other set clmrocters T)ie>t an anatoniml v»r 
objectirt tliungcs that nnj be aecHrntilv imasurcd It would thin fore 
stem tiiat it ought not to bi diilicult to decide whether ovarian ndmniis 
tration is cap ible of proveutingor diminidiiiig thc‘‘t ilTitts of ovnriofoiin 
Jvtvirtlieless tlit liti rituro is conflictnw: Tcntsntr and litutucr and alio 
Ca^alch^t.l and Marshall sfxtt that ovannn administration fails to pre- 
vent tho otrophv of tho utonio OkmchiU claims on tho oilier Iniid, 
that thi utinne atrophy following spivmg m pnvtiifid b\ injcttioiis 
of extracts of the entire ovarv, bj cxtrvvtx of the follicular tissue, end bv 
extracts of the chorion, but not bv extracta of tho torjnis Jiiltinn. Tlic 
corpus lutcum of pregnane^ inhibits oiiilation, but ndniinistntion of 
luteal extraits docs not inhibit ovulation (Ooriiir) 

Various toxic effects have been observed from injections of ovarian 
extracts (forcxampli distnrbmrcof caleiiiin and phosphorus inctabolism) 
particularh m pngnsnt DUinials Ssolovicv reports that corpus liiltiim 
and ovarian extracts ndniinistcrcd aubcutaneonslv fo InctatiHf, aiiimaU 
cause increased sceixtion of imlk •viid at the eamc time general deleterious 
effects lending to death of the animals These injections aro said (t) bo 
non toxic in non pregnant and non lact iting nnininls This aution of 
ovsnou extract on the inammarj gland was also noted bj Ott anJ Scott 
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ilickenzie reported that it is ibsent from eTtmcts of ovarip lontaming no 
corpus lutciim 3 lie sub«tauce must thcrctore, be a product nt the latter 
organ This mnmman gland action of 
pituitrin, not a true secretion of milk 
but the stimulation of the smooth muscle 
in the walls of the mammarj dveoli thus 
CTppllmg tho milk thit has alreadi been 
formed (Schafer) 

Itagaki a pupil of Schafer reports 
that extracts of tho hiluni {inter titiil 
cells) of the o\ary depress tho tone ind 
contractions of the uterus Exti n ts of 
the follicular tissue and the liquor 
foIliLuli itself, produce innrevieil tone 
and tronger contractions of the uterus 
\Miether the'C substances are artefacts 
or conn'd proilucts assuming a role in 
life for example ui the uterine cramps 
of painful minstnntion is an important 
practical question that calls for specd> 

«ii!ution ketording to Sick corpus 
luteal tissue added to the food of rats 
tends to prcnluce adiposity Fichcri stites that the enhr,.emetit of the 
hipnphj IS following spajing is prcveute<l by ovanan feeding 

Therapeutic Use of Ovanan Preparations — At present tho use of 
oaarun preparations as or^, inothcrapcutic agents is confined to gjne- 
cologv, and their detailed disciisaion properly belongs in special works 
on this subject But it is possible however that with increasing knowl 
edge of the relations of the&c glands to other organs of internal ccretion 
they acquire importance in connection with general internal medicine 

Tho definite conditions where the ovarian organotherapj might prove 
u eful are infantilism m girl*> and the menopause artificial and phjsio 
lagica], as these conditions are clearly due to ovarian hypofunction 

Jlanv writers repjrt favorable results in menopause cases The 
attauks of giddiness trembling palpitation, flushings sweatings and other 
nervous and vasomotor disturbinccs are reported to be much reduced 
in number and everitv or to have ceased entirely in some cases The 
l>est results aro obtained m cases of postoperatire. menopause especiallj 
in vouiig women RcUp vs are said to occur after stopping the treat 
nient 'Mnij ci es have bem r^rted in which the results were negi 
five, and m sime of those with improvement au^^ge tioii mav have been 
an important element The roost judicial and convincing clinical contri 
lution to ovarian therapv in recent jears is that of ’Sovak On flu 
basis of his own extensive clinical experience as well as his cntical analysis 


corpus luteum i like that of 
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of tlio littrUurc, No\ak concludes thit, to date, climcnl ovarian organo- 
tlitrajn 13 purtl} oxpcruiiental , that taltng the natural history of hypo- 
oiarian disorders into ronsuffiKi^ion one cannot say as a proifd fact 
that oianatu admimslration has had any beneficial effect apart from 
the element of suyyestioiu 

1 xccptnif. tlio intnopm«c, practically all tlic di«onlcrs of sex life 
of \T02ncn liny In diJt. to cinxes otlier tlinii 0 primary ovarian defieicnev, 
«o that the use of ovarian pnparatioiis in all of tlic«o conditions is at 
pre cut largih cinpincil, both bccniisc of the unccrtnintics of diagnosis 
and hocuno of the iincertaiiitv ns to the kind of ovarian tlicrapv iiidicaled 
As Alar«hall lias apth niinrked, “it would seem nnreasoimble to exput 
to obtain iinifonn results from the indncrimimtc n«es of ovaries m difFtr 
eiit St igvs of wtlicil nctivitv, for example, ovarii s with prominent follicles 
like tliosi from niiunals in lieit, or ovaries with corpora Intca like tlio^e 
of prej.mnt animal^ or ovancs in a stale of relative qiiiescoiicc like 
tlio«c of niiestroMS luumnls* And it must not be forgotten tint ovnrns 
of nnnv of the lowir iimmals ol«o diiTvr markedly from those of nnn, 
in ncconhnco with tlu difrircncos in the sex life lor that ren«ou ovnrnn 
imttrnl from the apes «liould be given a thorough tnnl Some of the 
conditions in whicli ovarian medication has been tnetl, with vnrving 
dccnca of sntccas aro infantilism, nmvnorrlna, dysmenorrhea, stcnlitv, 
repiatcd abortion, livpiniiusia gravidarum, toxemia of pngnnncv, pnin 
tua vulvie, deficient milk setrction \\nt«ou nports that ho has rarely’ 
seen any good ifTitta from ovarian extracts in nnv of the 0 conditions 

In rtwiit vein, following tho work and theories of Frankcl, the 
corpus Intcnm, or extracts of this orgiii, has Inrpelv replaced the extract 
of fhecntirv ovarv in the thernpv of fi male sex disorders Ihis is niifnrtii 
iiate as Iraiikcl s tlieorv is, at leist in pirt, untenable I rom extensive 
studies on tho guinea pig I co loch concludes that the presence of a 
functionating corpus lutcmn is necessary for certain of tho evchc changes 
in the uterus, for other utirine changes the nbsenco of the vellovv bodv 
is neccssarv, wink for still other phases of the evchc uterine changes 
other ovarian structures (probvblv mntnn, follicles rather than tiic so- 
called interstitial cells) an required Hut, prncticallv, it may iniikc 
little diircrciice, ns it is not likely that any dnig niaiiufncttinr is so 
careful that all ovarian stioma and follicular tissue arc exdudevl from 
his luteal preparations 

Clinical exptriiiicc, however, has not been uinfoiT]! Frankcl nports 
more or less favorable n suits in distiirlmicis^ports t menopause, etc, 
but tho drug had no effict on dysmenorrhea, ^^,islv to i n, and 

the intoxications of pregnancy ^ snmo tim 

Recently it has been especially reep XLe »• 
and senntv menstruation, and whciijiactnt 
may be due to this insufficieni^ 
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strual flow, and to prevent nervous conditions accompanMug their func 
tiona! deficiency 

Kruscn states that in so called oaanan msufiictencj improiement usu 
allj follows corpus luteum admimbtntion if persisted in tor a long 
time Bumam reports good results from corpus lutcnni „!ven mouth 
m menopau«e, functional amenorrhea m jouag women sterility and re- 
peated abortion Bumam states that corpus luteum doe's njt induce men 
struation in the complete absence of the ovaries This is contradicted 
by Donnereuther (one case, no control) This authoi using the corpus 
luteum of pregnant cows, reports umtormh good results m menopau e, 
fuDctiunal amenorrhea and dysmenorrhea stcriLitv not due to infection 
or mechanical defects, hyperemesis in carU pregiuiic\ repeated abortion 
uturasthenic symptoms during menstruation ttc ( iilbertson reports 
good results from corpus luteum tiediug on the vasomotor disturbances 
of the menopause Other clinicians report negative or indifferent results 
from corpus luteum therapy in all ol these conditions Halche states 
that in dvsznenorrbea long continued im of thvn id gives better results 
than preparations of the ovarv In Franhel s hands corpus luteum gave 
i^ults only in menopause ca«es Leighton state* that a «mall numln r 
of cases of dysmenorrhea, prtsumablv due to ovanan hjpoiunction, are 
improved bv givin^ corpus luteum 1 > to 20 ^^rain* ptr dav, for a long 
time In some instances this mcdicatim caused tro intestinal dis 
orders, but no other untovvan! effect Aicordmg to Climciiko corpus 
luteum extracts do not act as hormones and cannot tako the place of a 
functional corpus luteum He thinks these cvtracts mav stimulate an 
intact but hypofunetioning corpus luteum 

In view of the fact that so many phvsicians have reported good results 
from corpus luteum therapy in the amenorrhea of adolescence v\c were 
struck by the recent paper of Landsberg in which he claims to hive cured 
seven cases of menorrhagia of adoUsunce by a corpus luteum pnpara 
tion It would thus appear that the very opposite condition® amenorrhea 
sud menorrhagia, are both controlled by the same a^ent, corpus luteum 1 
It 13 probable that the luteal therapy hns no causal relation to the ini 
provement or cure of either condition as there is no evidence that the 
Jellow body influences menstruation except directlv through its inhibitory 
control of ovulation At any rate we must conclude that so far medical 
science Las failed to reproduce (experimentally or clinicalh) bv luteal 
the efiects produced "by the intact corpus luteum The intact 
corpus luteum inhibits ovulation, luteal extracts do not 

Causes for Failure of Ovarian Therapy — ^These art probably complex 
'*e mav destroy or lose the ovarian hormones m the preparation of the 
^Wauce as in the degreasing process of preparing the ovarian extracts 
I'c powder The hormones may be destroved m the alimentary canal 
I’C fail to bt. absorbed There are indications, for example, thit the gouad 
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Iiormones do not pass tJjroHg:Ii rtie placenta FinalJ^, it niust e^er be 
kept in mmd that practioall) all the disorders of the sex life of ^\omcn 
mav have their initial cniso outside of ovarian hjpofunction It 13 
well established that amenorrhea maj come os a result of quantitative 
and qualitative undeniutrition, aiumia, chronic infection, 1 jpotlnroidism, 
and possibly from hvpQpituitnn<»m This maj seem to be an argument 
for polyglandular organotlierapv in disorders of sex function m women 
But, because of the failure of ovarian tlierapv in frank or certain ovarian 
hjpofunction, there seems to me no good reason for adding ovarian extract 
to thyroid extract in our endeavor to rttstahlisli mcnstniation suppressed 
by myxedema 

Methods of Preparation and Administration — The ovarv (usnallv of 
the cow) has been ndmimstered by mouth in the fresh and dried state, 
and in the form of various extract*, both orally and subcutaneoiislv At 
present it is most frequently fed m the form of the dried fat free powder, 
111 doses of 0 0b to 0 5 grim (I to S grams) or more three or more 
times a dav As it sometimes causes disturbances of digestion, its uso 
mav bo interrupted at times 

Tho dried gland is frequently ndmimstered m the form of tablets, 
tho dcsigintion of the uci^its of (he commercial tablets is as lacking 
in uniformity as in the case of (liv'roid tablets 

The dried powdered corpus Intuim (also called ‘lutein”) has been 
administered in doses of VI 2 gnins (0 03 to 0 12) or more, three 
times a dav It lias been used in the form of vinous extmefs "Maifs 
used a sterile 1 per cent extract of tlio corpus luteum in normal saline 
solution injected subcutancouslv m doses of 10 c c 

No clinical progress cm be cxptctcd from further u«e of commercial 
preparations until methods of chcmicil and pliv'iiological standardization 
of ovarian products have been vvorked out and applied 

SvMMoJir 

1 The ovaries produce several pbvsiologicallv importint substances 
or hormones, none of which have betn isolated and chcmicalh defined 
There is no reliable evidence tint anv or all of these hormones are present 
in any ovariin extract so far made for experimental oi therapeutic pnr 
poses The development and maintenance of the secondirv sex characters 
of the female is clearly a fnnction of tho ovarian stroma and possiblv 
the immature follicles The initiation of eitruation or rutting is evi 
dently a function of the mature follicles pnmarilv The corpus luteum 
vs essential for the processes of the early stages of pregnancy It al«o 
retards the maturation of other graafian follicles thus preventing estmni, 
raenstmation, and ovoilation during pregnancy The ovarian hormones 
thus control, in part, the activity of the ovaries themselves, and the 
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specific sex functions of distant organs such as the uterus the placenta 
and the mammar}’ glands 

2 The menopause sjTidronie, natural and artificial is primarily due 
to absence of or hjpofunction of the o\aru>a All other disorders of the 
«ox life of nomen maj be due to complications outside the ovaries Some 
of these complications m\olve other endocrine glands notablj the thyroids 
possibly the hypophjsis and the adrenals. In these conditions diagnosis 
IS frequently uncertain, and, unle s the malady is cleaily due to ovarian 
hypofunetinn, ovarian organotherapy cannot be expected to yield results 

3 In the present state of ovanan phvsiology organotherapy of the 
natural and artificial menopause should be undertaken with the extract 
of the entire oiary rather than with corpus luteum preparations, as the 
rule of the latter organ concerns some phases ot the earlv tages of preg- 
nancy and suppression of ovulation while the other oiarian tissues sustain 
the fundamental processes of sex life 


THE FETUS AND THE PLACENTA 

Chemical suhatances or hormones yielded by the growing fetus (and 
possibly by the placenta) to the maternal blood appear to control the 
hyperplasia of the mammary gland during pregnanev even to the point 
of actual initiation of the mtln. secretion (LaneClaypon and Starling 
Aschner) This is probably the normal mechanism, although there are 
cases on teconl of mammary hyperplasia aod milk secretion in adult 
Migins and even in males But there is no practical therapeutic applica 
tion of this fact, as there is no reliable evidence that feeding placenta 
or fetal extracts will improve the quality or quantity of milk in nursing 
mothers (Hammet and McNeile) or de\elop the breasts in cases where 
this may be desired for cosmetic reasons A^hner reports that placental 
extract causes ovarian hvpereniia, nlerine congestion and hyperplasin 
hence he suggests the use of placental extracts in amenorrhea and stenhtv 
^ an Iloosen Cornell and Hammet have reported that daily feedings of 
dried placenta to mothers during the first few iveeks of lactation lead 
to increased growth of the nursing infant They conclude from this that 
the placenta produces a growth stimulatmg hormone, and suggest that this 
hormone mav he a factor in the growth of the fetus The results reported 
h> Hammet, even if corroborated, maa he due to dietar\ factors also found 
in other tissues 

Smmun 

There is at present no reliable evidence that the placenta secretes a 
hormone or hormones having nsefol or important actions on the mother 
ui" the fetus actions that can be duplicated by feeding placenta Hence 
ihere yel no placental organotherapy 
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THE MAMMARY GLAND 

TLo maminarj is an ot^ii found onl^ m the highest group of 
icrtehrate«, mdinient'in m the imJe, and in (ho ftimlG nctue oriH for a 
certain period after parturition It is not liUl^ that an organ so limited 
in its distribution and actnit^ has itself an^ important influence on the 
Mtal processes of the mammalian female The import int problems m 
iinmnnr^ glmd plnsiofo^> arc the diet ir^ and lionnono incchanisni of the 
gestation Inperpl isia and tln> po tpirtum imlk secrttion 

Hurt IS not much cMdciioc that tlio mammary gland produces an in 
tcrnal secretion, beyond tlic fict that, in women, jncnstrnatioii is iisiidlli 
m abl^aneo diiniio the hcioht of lictation, hut in otlier niainnnls heat 
or estrnation appears shortly after pirturition ilicre is, howcicr, some 
c\ideneo that it contains substances winch haic effects (prohablv not 
specific) upon inttiboIi«ni llnis Hunt reports tint, when inainmarv 
gland is fed to animals, it caU'«os changes in metabolism analogous in 
certain respects to those caused b\ thxroid feeding 

Complete rtmo\al of the inaminar> gland m the adult female is not 
known to produce aiu hut psvchic and co«incfjc effects ihe eomplcte 
reinoial of the mainmar\ g.land8 in ^oung f( males is said to ntird soxinl 
lnQturlt^ and the growth of the uterus (^hcrbik) Put such mutihtcd 
fomaks become preginiit and gut birth to aouiig as under normal eondi 
tions Xnrsing hastens (ho iniolution of (ho ntents (rat, guinea pis) 
This efftct IS produced e\en after spatmg (Kiirjinitsn and Toth) This 
mat bo merel) an effect of the increa«c<l inctnhohsm in comicttioii with the 
actuo lactation 

Injections of niammart gland extracts arc end to retard (he deielop- 
inent of the otarics and the exienial genitalia (Schiffniann and \ jstaiel) 
According to Adler thej inhibit heat and conception, md m grand 
animals can e abortion 

According to Oabomc, Iiincz and othcra, munmart gland extracts 
decrease uterine hemorrhages Scaeril authors (Bdl Fedoroff, Slekert 
schiants) report the euro of uteriiie fibromas and mjomas bj these injec- 
tions t Scliheim proposes the remot il of tlie mainniart gland to cure 
echmpsii’ Hammct guesses tint stimulation of the breasts rclci es 
mammar-y hormones into the blood, hormones that cause contraction of the 
uterus ! Healj and K istle snggLst that a mammary hormone is responsible 
for the initiation of labor! 

Mackenzie claims that the mammary glaud contains a tnie galacta 
gogue or milk producing hormone This would ho of great climeil im 
porlance, if true, hut Gavin contradicts it squarely, and, m the light 
of Gaines’ work, the results of Jtackemie ire in all probibility erroneous 

There is no reliable evidence that the mammary glind is an enJoerme 
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orpin, or tliat fcedni^ inaniinir\ gland s.ubs.tance prodiues an' specific 
or useful effects in liealtlx or di<mase Ilenre there ts no ratioml or useful 
organotherapy of ike mammary gland at present 


THE TESTES 

Physiology — Xhe testicles, it kast of the hinlier vcitcbratcs eontiiii 
two distinct types of cflliilar elements ln\ui„ evidently different fiinc 
finns (1) the interstitial cells of Levdi^, ind (2) the sperm \tiij,onn, 
vihicli develop into spcrmatnaoi The rok ot the permitngonii and 
spcmntozoi is cleir, inmelv the Icitilizvtion ft the funalc ovum This 
fertilization invohis two factors on the pvrt ot the milt ti<mcnt (!_) a 
timnlus to development of the ovum nud (2) a vehicle of paternal 
heredity In performing the t fnnctiotis the spermatozoa act, from the 
point of view of the male as an external sterotion 

iNiinicrous attempts have be<u midc to isolate the substances m the 
spermatozoa concerned in Uic c two lunctions In the ea«e oi eomo of the 
Inver animals various cxtncti of the perm ire rcpntel to induce develop 
ment in the ovum, but there is no cvidcneo fbit the pitemil hereditary 
factors can be conveyed to tho ovum by bathing the ovum in sperm 
extract 

The intorstitnl cells of Levdig, varv ^eitlv as regards relative abuu 
dance in the tcste» of different spteic Thtv arc ijuite abundant m man 
In mbryonio development the interstitial cills anted itc the pormatogoiin 
In animals showing scasonil pcriodicitv in sev activitv the interstitial 
cells appear to bo more abundant duriOg, sexual rest than during tho 
period of rut (Tandler and Gross) The interstitial cells exhibit greater 
resi tance to vrarious agencies txposure of the testicle to tho Xnvs 
kails to degeneration and atrophv of the spcrmitogoma before that of the 
interstitial cells In testicle transplants, in the condition of crvptorchid 
ism, and after ligation of the vas deferens the cells of Lcvdig persist 
apparenth in normal condition Jong after ntrophv of tho spcrmatogoiui 
Ihit recent work of llnoro on rats and gumei pigs seems to show that 
ligation of the vaa does not always induce atrophv ot the seminiferous 
tubules 

Influence of Congenital Absence Atrophy or Extirpation of Testi 
cles — The effects of cvstration have been known for n long time through 
Its extensive prictice in ininial Imsbandrv and on liovs and men for rt- 
hgiovis ind social purpo es III V viioB loimtwcs 'Removal of the testicles 
111 tho voung vertcbrati inik has the following effects 

1 It prevents the development of all tlie sccondarv male characters 
(penii prostate ghnd beard mile lanmx, male skeletal characters km 



754 


ORG VXOTHLRAPEUTICS 


THE MAMMARY GLAND 

The manunarj ghnd is an oijr»n found onl^ m tlie highest group of 
\crtebntc , nidiniciitnn in the nnle and in the fimnle actue onh for a 
certain period after parturition It is not likcK that an organ so limited 
in Its distribution and ncti\it\ has itself an% important influence on the 
antal processes of the niumnalian ftraalc The important prolliins m 
in lmlnar^ ^,1 ind plusiolog\ arc iht dietary and honnono mecliauism of the 
gcstition hsperphsia nid the po tpartiim milk sccrttion 

Then. 13 not nuicli cMdeiUL tlint the niunmar> ^liiid produces an in 
tenii) scertfion beionel the fiet that, in women, nicnetriiitiou is ttsnalh 
in ahtaanot duriiip the hci.,ht of lactation, hut in other niamnial'* licit 
or o*>trujtiori appears shorth after parturition Tlicre i<, liowoer, oiue 
evidence that it contains sub taiiccs which bale effects fprobihU not 
specihc) upon inttaholism Thus Hunt reports that when mammary 
gland 18 fed to aninial«, it can«<9 chances in metabolism analogou in 
certain respects to those caused bj tliaroid feeding 

Complete removal of the inanunar^ gland in tiie adult female is not 
known to produce anj hut psaclnc and cosmetic effects The complete 
icmo\al of the mammar\ glands in aouii^ females is said to retard nxuol 
matnnti and tho growth of the utems (Scherhak) But such nintdated 
females become prcginnt and giac birth to joung, as under nomal coiidi 
tioiis >»ur8ino hastens tlic imoUition of the uterus (rat, guinea pig) 
Tills effect 19 produced c\cn after spaaing (Kuriinit''U and Loch) This 
mas be mereh an effect of the iiicrca«c<l melabolisui in couuoctiou w ith the 
actne lactation 

Injections of mamraara gimd extracts are said to retard the deielop- 
meut of the oaancs and the external genitalia (Schiffminii and \ isfivel) 
According to Adler thej inhibit beat and conception, and lU grivid 
animals cau«e abortion 

According to O bonir, Liincz, and others, mammary gland extracts 
decrea«e uterine hemorrhages ^eieral authors (Bell, Fedoroff, Ifekcrt 
schiants") report the cure of uterine fibromas and nnoinas h\ tliest injec- 
tions 1 Scllheini proposes the Vcmoval of the mammars gland to cure 
eclampsia' Haramct guesses that stimulation of the bruits nlcises 
mammarj hormones into the blood, hormones thit ciu«e contraction of the 
utems ! Healj and Ivastle suggest that a mammarv honnoue is responsible 
for the initiation of labor! 

ilaekenzie claims that the manmian gland contains a tnie galacta 
gogue or milk producing hormone This would lie of great clinical im 
portance, if tme, but Gaim contradicts it squared, and m the light 
of Games’ work, the results of MaiAcnsie are in all probability erroneous. 

Th< re is no reliable e\ idence that the mammarj gland is an endocrine 
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menopause in 'Women There js no reliable cMilente that castration 
shortens the span of life or meisurxbh impairs the indniduals phvsical 
and meutal efiicienej Senescence m the male is thtr ton not a direct 
consequence of bypofunetion of the testicles but the ri iilt f ape im 
painnent of all the tissues 

On the basis of eatensne studies on the effects “tf ^oinilectonio in the 
rat Hatai concludes that ‘the parti>il rcmoial of the sis Uiuds docs not 
produce an\ significant alterations m anj of the dii tl^ss phnds aside 
irom a general tendeno to a slight increase Apparenth tin increase in 
the remaining gland is sufficient to compensate tor the functions of the 
lost gland ’ 

The total remoaol of sex glands, boweacr inducis oltirations in all 
the other glands particularh in the ffitimis and Uspoph' is Jhe supra 
renal glands show opposite reactions in the two sevs In the ca e of the 
males, the suprarenal glands show an memse of 1 p r cent while in th 
female there is a 20 per cent reduction 

The total Tt mo> al ot the sex glands tends to in* re ise the te emhlancc 
between the two sexes or, in other words to reduce th* differences in tho e 
seconder} characters which, m the normal animal art modified aaording 
to sex.” 

Function of Interstitial Cells — The following facts seem to how tint 
the derelopment and maintenance of the ex life in the vertebrato male is 
primarily a function of the interstitial cells 

1 In eiw'ptorehidistn there ma\ be complete atropha and ah«ence 
of spermatozoa and apermatogoiiia, but, if the interstiti il cells arc pres 
fut, sex structures and sex fnnctions rcmuti normal These males are 
of course sterile 

2 After ligation of the xas deferens the spermatogonia suffer gradual 
and finalU complete atropbi but as long as tlie cells of Leidig are 
intact Bex life remains unimpaired Extirpation of such modified testes 
brings on the usual sequelm of castration. Stomach claims that ligation 
of the vas induces Lvpertrophv of the Leidig cell* 

3 Testicular transplants maintain sex lifi as long as sufficient quan 
ht} of tho interstitial cells continues to live irrespective of the degtntra 
tion of tho sperm producing elements, and extirpation of such partislU 
'legeneratid grafts brings on the tvpical sjinptoms of castration 

The control of the seX life of the male by the cells of Te>dig is e\i 
a Immoral one as a denervated testis and a te ticular transplant 
in another organ and thus outside of it*, nonnal sensory nerve relations 
titiiefions for a time like a normal testis except for fertility This is 
iiuheated b> the fact that men with complete transverse lesions of 

spinal cord, provided the trauma is not great enough to cause marked 
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and feather colors, honis, etc) In some of the invertebrates the castra 
tion has no effect on tlie bod^ male chiractcrs In species where horns 
are not a sc^ character, castrition his no effect on tlie liom growth 

2 It delays the ossihcition of the long bones, and tho union of the 
sutures of the skull 

3 It leads to certim changes m the endoenno ghnds, the most 
notable being the cnhrgcment of the hvpoplnsis, ind the adrenal cortcT, 
and the retarded involution of the tlijmiis The growth of the thvroid 
is Slid to be dinunisbed But Moore lias recently reported that castra 
tiou in tbe voung guinea pig decreases the growth of tho hvpophvsis, the 
adrenals, and the spleen, and causes increase in the size of the thj'Toid 
Evidenth this aspect of gonad function requires further investigation 

4 The rate of mctalwhsm is somewhat lowered, with a tendency to 
adiposity, vasomotor irritability (sympathetic system) is said to be 
decreased 

5 The most notable mental change in tho castrated male is absence of 
the boldne«s, pugnacity, and viciousness of the normal male, particularly 
during the breeding season In this respect the castrated male may be 
said to resemble the child or the female This compansou must not bo 
carried too far Ilikmct and Rcgnaiilt say of the eunuchs of Cniistanti 
nopie that “thev arc avaricious, stupid, credulous, illogical, obstinate, 
fanatical, fond of children and animals, faithful in their affections but 
lacking in courage” But the reader will admit that this chanctenza 
tion will fit many a man vrith intact and normal testicles 

6 There is little or no development of the sex urge in its various 
manifestations 

When the testes are removed in the adult male tho most notable 
changes induced are 

1 Sexual impotence and diminution or loaa of sex urge 

2 Tendency to atrophy of the secondarv male characters 

3 Lowered rate of metabolism and tendenev to obesitv 

Tbe striking specificitv of the influence of the testes on organs is 
shown in the case of the growth of hom« Homs are modified skin struc- 
tures apparently identical in all mammals having these organs Never 
theless in species where the boms constitute a specific male charictcr, 
castration prevents their development while m the species where the 
horns are common to both sexes, castration has no effect on their growth 

Thus we see that atrophy or extirpation of the testes leads to impair 
ment and final loss of all structures and functions specific for the sex life 
of the male, but it does not bring on any senous disturbance of other 
functions There are no sequelae comparable to those of the artificial 
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and feather colors, horns, etc ) In some of the inMrtehrates the castra 
tion has no effect on tho body male characters In species where horns 
arc not a sex character, castration has no ctfcct on the liom growth 

2 It dclajs the ossihcation of the long hones, and tho union of tho 
sutures of the skull 

3 It leads to certain cliangcs in the endoenno glands, tho most 
notable being the cnlargimcnt of the hjpoplivsis, and the adrenal cortex, 
and the retarded iiiiolution of tlie thymus TIic growth of tho thyroid 
18 said to he diiiiinished But Ifoorc has recently reported that cistra 
tion m the ^oung giiinoi pig decreases the growth of tho hvpoplnsis, the 
adrenals, and the spleen, and causes increase in the sizo of tho thiroid 
Evidently this aspect of gonad function requires further inicstigation 

1 The rate of nietaholism is somewhat lowered, with a tendency to 
adiposit> , aasomotor irritabihtj (sympathetic system) is said (o he 
decreased 

5 Tho moat notable mental change in tho castrated male is ahscnco of 
the boldness, pugnacity, and viciousncss of the normal male, particularly 
during tho breeding season In this respect the castrated male may be 
said to resemble the child or the female This compansoii must not lie 
earned too far Ilikmct and Begnault say of the cuniiehs of Constanti 
nopie that “they arc a\ariciotis, stupid, credulous, illogical, olistinatc, 
fanatical, fond of children and animals, faithful m their affections but 
lacking in courage ” But the reader wnll admit that this charactenza 
tion will fit many a man with intact and normal tisticlcs 

6 There IS little or no development of tho sex urge in its various 
manifestations. 

^Vhen the testes aro removed in the adult male the most notable 
changes induced aro 

1 Sexual impotence and diminution or loss of sex urge 

2 Tendency to atrophy of the sccondaiy male characters 

3 Lowered rate of metabolism and tendenev to obesity 

The striking specificity of the joflucnce of tho testes on organs is 
shown in tho case of the growth of horns Ifoms aro modified skin stnio- 
tures apparently identical in all mammals having these organs Never 
theless in species where the horns constitute a specific male character, 
castration prevents their development, while in the species where the 
horns arc common to Iwtli sexes, castration has no effect on their grovrth 

Thus we SCO that atrophy or extirpation of the testes leads to impair 
incnt and final loss of all structures and functions specific for the sex life 
of the male, but it does not bring on any serious disturbance of other 
functions There are no sequel® comparable to those of the artificial 
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animals. Loewi states that gi'iHei tc'^ticular tatracts to capons 

inducts deielopment of the male charactirs Walker w is unable to pre- 
sent the atrophj of the prostate in eistritcd «loj^ b\ iniertion of testes 
extracts Walker and Riddle hite reported tlmt aJiniiii tration of testic 
ular extracts to female animals (chickens pig,tousj tends to produce male 
characters and male behavior It has U^u demonstr ited In ilti ui 
heimer that in castrated male frogs the characteristic dc\elopment 
of the forelegs at tho breeding season cm be imluced by tc«tcs 
extracts 

Clinical — The testes, \anonslv prepared was used by the ancient 
Greeks and the Hindus as an aphrodisiac md tonic Its modem use in 
that direction dates back to Brown Stjuml in who ailinmistercd 

extracts of tho testes to him elf and thought he experienced a great 
augmentation of bodily and mental \i^or /oth and Prcgl using the 
ergograph, report some evidence of increase lu mii'><'ular work after sub- 
cutaneous injections of the extract Similar re uits would probablv have 
followed the injection of am tissue extract In manv if the reports of the 
action of the extract on normal persons the element <»f suggestion was not 
Controlled 

The work of Poehl and his associates with spcrmin was even more sen 
'ational than tint of Brown Soequard Poihl ngirlcJ pinnm is a gcii 
ml metabolic stimulant or catalvzcr and reports good results from its 
u«c in the following maladies Asiatic cholera svphilis crvsipelas, do- 
hnum tremens gas (CO) poisoning chloroform and ether poisoning 
impairment of heart and lungs optic alrophv hemiplegia, paralysis, 
catatonia, cholera hystern, neurasthenn mvelitiR seiirvv marasmus, 
skin diseases typhoid fever, toxic goiter, pulmomry tuberculosis diabetes 
niellitus, anemia and gout This is a good exsmple of orgmotherapy 
running amuck! There is no evidence that any of these mahdics aro 
in anv v\ay related to hypofunction of the testes So far as wo know 
there is no evidence that castration lowers the resistance to infection or 
citherwi*io piodnccs conditions favorable to the above diseases Vnd par 
ttcularly m cases of toxic goiter where the destructive metabolism is in 
creased to a degree not found lu any other disease except high fevers 
anv therapy which still further augments the metabolism is clearly contra 
indicated But others have rctommended the use of testicle extracts in 
toxic goiter, diabetes, obesity, eczema, etc. (Jones, FncdlanJer Bauffe, 
Burghart) 

Transplantation of the Testes — ^Trausplmtation of the testes appears 
to be only a temporarv measure even under the mo«t favorable conditions, 
as the graft is sooner or later completely ah orlicd, but as long as a sufficient 
amount of the tissue rcmaiiig alive the graft is able to sustain sex life 
"hen ns m Nussbaiims experiment it is placed in the lymph sac. 
''hctloii and Shipley found that a te tes trau plant was not able to ro- 
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mental and physical deprcsp’^ion, fiom the retain their inclma 

tion tow ird the ftniilc althou^li thij cui no longer cxpeneucc the 
sensations duo to creetum and coitus 

Relation of Interstitial CeDs of Testes to Cortical Cells of Adrenals, 
Hypergenitalisni — 1 loiu the field of In tolop\ uul oi^aiiogcncsis, cm 
dciKO has been adduced to sliow tint the cells of J c>dig m the testes and 
the cells of the infcncnil or the cortical s>sttm arise from the same 
cmb^^ologlcal uihoX* Ihis iiia> he accepted is true, hut it docs not con 
stitute a proof that in their adult ditfereiitiatiou the functions of the c 
cells are uleiitieal or reciprocal In tuices are also related in the litcn 
ture of tumors (hjperictivita) of the adrtiiil cortex piodueiiig sexual 
jirccocifx 111 Ixns Tim n siginticaiit, if true, md if theie is no cm 
dence of premature deielopuieiit of the tcstes themselves Tumors of 
the testicles mi} al o induce “exual piceocit} However, it is clearl} 
estnhh«]icd that no other ^iaiid m the IxmIv cm assume (ho rule of the 
interstitial cells m “ex life. \f(er castrition in i nonnal animal the 
other endocrine ^.bads either rtiiniu normal or umltj^o some li}pertPopliv 
Those livpertrophios, even m tlio ciso of the adienal cortex, cannot bo of 
compeusotorx nature, at Icist as rcgaids the specific sc\ rolo of the testes, 
since thov do not uiaintaiii sex life If the livjKrtropliics are couipcu’ii 
torv it must bo in relation to some general met iliulic or detoxication fuiic* 
tiou that tlio testes have in common with other tmloerinc glands 

Chemistry of Testes — Hit ii ituie of the piutes ts or the sub t nice m 
the interstitial cells tint su tains the male sex life icmaiiis uiikiiowai 
Pochl claims to hue uolated a suUtancc from the cntiro tc«tielo, IuimHb 
the formuli 0 IIhJv and called b} him ‘spermin lie rcjwrts that (Ins 
sub tance is tho ph} siologicall} active ceiustitueut of tcsticulir extracts, 
and, injected lujxitlcrmaticaHv, it accelerates inctabolism and aets as a 
general plusiolOoieil tonic Dixon found an abundauee of uuclcoproleiiis, 
other products, organic bodies not affected bj boiliii^,, and inorpUue silts 
111 cxtricts of tho tcstielcs Ilcniiciix reports tho presenco of lipaso and 
aiu}lasc m the interstitial cells With tho possible exception of I’ochl s 
Bpcnnin, tlicro appears to bo nothing specific in these findings Similar 
substances arc found in all oigaii extracts 

Prom a senes of icrj interesting etpeunicuts on nialo frogs, liuss 
baum concludes that the testicular secretion icts pnmanh upon tlio 
nervous tissue as a tonic or a stimulus, and the augmented or alteied 
activit} of tho norvous tissue, m turn, sustains tho sex life Tins view 
la prohablv true m specific cases, but cannot bo accepted as a complete 
statement of the situation 

Clinical and Experimental Uses of Testes Extracts— Lxperiwcatnt 
—Bourn and kneel report tliat injection of testicular cxtricts into cas 
trated guinea pigs prevents the atrophx of tho male characters Accord 
ing to the same authors this extract also accelerates the growth of tho 
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tamed Yet surgeons have reported sacces^ul testes grafts using testicles 
fire davs after extirpation from the donor 

5 At present, the most that a testes graft can do e\£n temporarily, 
IS restoration of libido and copulation power with synchronous increase 
m metabolism Other alleged effects on mind and bodv are probably 
due to suggestion Fertility is not restored Testes grafts are there 
fore, at present, a biologic^ fuhlity a catering by the surgeon to the 
elements of sex degeneracy in our species 

SuUMAJtT 

1 The specific sex characters and sex life of the ^e^teb^ate male are 
deieloped and sustained by hormones secreted hi the testes In the 
case of the mammals there are indications that some of these honnoncs 
begin to function m early emhnonic life The hormones that deter 
Mine deielopment to full sexual niatunfi are probabh different from 
tho«e that sustain stx life during full sexual inattints 

3 Complete removal of the testes either in south or after matuntv 
pretenta or abolishes sex life, but has no other significant or deleterious 
effect physical or mental, on the mdnidual 

3 Tho only fields for rational organolberaps of the male gonads are 
the comparatively rare cases of atrophy, disease, or accidental loss of the 
tcstcB The rather meager experimental and clinical data on this point 
mdicate that tho administration of testicular extract bs mouth or par 
enterally, docs not sustain sex life It cannot of course, overcome 
sterility On fhe uhoJe organotherapy of the ttsUs from present xndica 
bona M lery Umxted and of lUite importance 


THE PROSTATE GLAND 

The prostate gland is a econdary male character undergoing atropha 
cu castration and aarying m size and secretory activity with the activity 
or dnmiancv of the testes Tho prostate secretion mixes with the spcmia 
tozoa and forms a part of the seminal fluid This pro«tatic secretion may 
be of importance in maintaining the nutrition and activitv of the sperm 
In thc«ie days of active interest in hormones, suggestions of internal 
secretion functions have also been made for the prostate ilacht reports 
^st feeding prostate to tadpoles stimulates growth, and hastens meta 
^orphosis But this may he a dietary factor rather than an index of 
hormones Feeding prostate gland to mammals has so far vieldod no clear 
effects Macht was unable to demonstrate anv impairment m mental 
abihtv and nervous coordination in prostatectoniized rats. Bciehel has 
described cells in tbe prostate gland similar to the Ley dig cells in the 
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store the vasomotor imtabihl> of castrated animals to its normal level 
thougli there was some improviment. ’ 

iToms has reported an instance of a testicle transplant apparently- 
stimulating a dormant testicular remnant so that it hvpertrophied into 
an apparently normal testicle. The patient had lost most of the testicles 
at the ago of thirteen in a complication of mumps The man, ago twenty 
seven, at the time of the testicular transplantation, showed some effects 
of castration. 

We have now a great body of data, experimental and clinical, on 
testicle trancplautation (Steinach, Sand, Jloorc, Lespmasse) The sci 
entific interest and biologic.-il significance of the problem is great. The 
clinical interest is concerned with the possihihtv of restoration of sexual 
potency with attendant phvsical and mental stimulation (“reju\enation”) 
in old men, the possibility of rejuvenation of partially atrophic testicles 
in younger men, and thus the restoration of male fertilitv, and the pos 
«ibilitT of counteracting the alleged physical and mental lethargy and 
anatomic stigmata that follow the Ions of the Icales in hovs. The dinical 
work in testes transplantation has been further stimulated by the universal 
failure to counteract te«te3 deficiency (interstitial cells) b\ feeding testes 
preparations in any form. The following facts seem established 

1 If adequate surreal technic is used a fairly high percentage of 
takes” IS secured both from autotestes end beterotestes transplants, 

whether the graft is placed m the scrotum, under the skin, or m the 
peritoneal cavity 

2 Practically m every case only the cells of Leydig Bur\ivc, and 
the length of survival is variable In rats and guinea pigs testes grafts 
ma> live at least six months. The most favorable clinical reports indicate 
a sumral of from a few months to two ycar», but thc&v cases have not 
been checked up by histological study of the graft. We have only the 
patient’s own word for his sex potency, and this is not aivvavs reliable 
Vt pn:<^jnt there is no evidence that the testes graft can live through the 
normal period of male adolc ccnce Why a testes graft ouce adequateh 
vascularized undergoes atrophy within such a short time is not known 

3 There is no reliable evidence that testes transplanted from goats 
or monkevs to man ever become vascularized and survive The reliable 
evidence vs all to the contrary At present this type of surgery , when done 
for pay with de finite promises of resnU** is quackery, and docs the honest 
medical profession much harm. In this business the suigcon is the 
monkev, and the patient is the goat. 

4 The qu« stion of how long a human testicle will survive after it is 
removed from the body and vised for gnfting is not settled Host mam 
malian organs particularly glands die within a few hours after excision, 
probably from asphyxia, ev en when a<5ep!as and low temperatures are mam 
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tamed Yet surgeons have reported sacce<!sful testes grafts ii i ig testicles 
fi^e da^s after extirpation from the donor 

5 At present, the most that a testes graft can do estu temporarih 
IS restoration of libido and copulation power with s'nclu mini increase 
in metabolism Other alleged effects on mind and bod% are prnbabH 
due to su^stion Fertility is not restored Testes graft are there 
fore, at present a liologic^ futility a catering bj the urginn to the 
dements of sex degeneracy in our species 

SuuiianY 

1 The specific sex characters and tx life of the vertebrate male are 
developed and sustained by hormones secreted h\ the tcste« In the 
case of the mammals there are indications that some of thc~»e hormones 
begin to function m early embryonic life The lurraoncs that deter 
roinQ derelopment to full sexual matuntv are probabh different from 
those that sustain sex lifo during full sexual maturity 

2 Complete removal of the testes either lu voutb or after matuntv 
prereats or abolishes sex life, but has no other signihcant or deletcnous 
effect physical or mental, on the individual 

3 The only fields for rational organotherapy of the male gonads are 
the coaparatiTcly rare oases of atrophv, disease, or accidental loss of the 
testes The rather meager expcnmental and clinical data on this point 
indicate that the administration of testicular extract by mouth or par 
enterally, docs not sustain sex life It cannot of course, orercomo 
sterility On llu uhole organotherapy of (he teites from present tndica 
fioiw M iery limited and of lilile importance 

THE PROSTATE OLAND 

The prostate gland is a ccondarv male character undergoing atrophy 
fn castration and varying in size and accretorv activitv with the activitv 
or dormancy of the testes The prostate secretion mixes vnth the perma 
tozoa and forms a part of the seminal fluid. This prostatic secretion mav 
be of importance m maintaining (he nutntion and activity of the sperm 

In these days of active interest in hormones suggestions of internal 
secrttion functions have also been made for the prostate Alacht reports 
that feeding prostate to tadpoles stimulates growth and hastens meta 
loorphosis. But this may bo a dietary factor rather than an index of 
hormones Feeding prostate gland to mammals has so far vidded no clear 
effects Hacht was unable to demonstrate an\ impairment ni mental 
ability and nervous coordination m prostatcctomizcd rats. Reichel has 
described cells m the prostate i^and similar to the Lev dig cells m the 
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testes KniiJalcoii has reported hypertrophy of tho mammary glands in 
tMO se\eiitj ycaiMild men, folloi^iiig prostatectomy This is at least not 
i ficquciit result of pro&tatLctomy, as this is a common operation in mod 
era surgery, and mc are aware of uo reports simihr to that of Aaiidaleon 

During the active sex life of the mile, tho prostate gland depends on 
the testes, iie\ertlicle8<>, there is fnpicntly a hvpcrtrophy of the prostate 
in old men when tho testes fimctions arc definitely on the decline Tbis 
la an actual contradiction, since tlio prostatic enlargement m old men is 
glandular 

SUMUATI 

1 Xlicrc IS, at present, no rclnhlc evidence that the prostate fiiriusiics 
an mteinal secretion, since prostate ctomy induces no demonstrable defects, 
prostate feeding is without mlhiince, at Icist in munniils, iiid nothing 
even remotcl> rc'tnibluig a hormone has so far been found in (Ins gland 

2 Ibo use of prostate mitcrnl in organotherapy is therefore with 
out any basis, at present llic pscndomedienl literature fumishis, of 
course, tcstiinoimU of cures of a variety of ailments from tho growing 
pains of cliildhood to postoperative iiiclancliolia, and the drug houses fur 
nisli prostate extract Under these conditions, it is up to the doctor to 
funnel tho antidote of common sense 


THE PINEAL BODY 

Tho pineal body is an cvagiiiation of the embryonic neural tube 
It 18 compooed of cpcndvmai edls in a frumewnrk of ncun'^lia and con 
nectivo tissue According to toniparalivc anatomy, tho pineal bod> 
represents tho vestige il rcmiiniil of i iiiedinn eve, perhaps fiinitioiial in 
some species of reptiles, but its Jiislologicnl stnicturc, at least in vouth 
the clFcets of pineal tumors in man, ns well as some of tho experimental 
physiology of the orgm in birds and mammnN, indie itc that it may be 
a gland of some importance, at least during pre adolescence Its physi 
ologual importance is, however, not yet clearly established 

111 man the pineal bodv continues to grow until the ago of seven to 
eight years, when atiophy or involution sets in, so that in the adult tho 
pineal body is made up mostly of connective tissue cells and the so-called 
“brain sand” Ihe average weight of the gland in man is 0 22 grain 
It takes 25,000 pineal glands of calves to make up one pound of dried 
gland substance (McCord) The size and structure of the pineal body 
appears to bo identical in males and females 

Jordan has noted the great nbundaiice of the blood supply to the organ 
The piesencc of sympathetic nerve fibers m the pineal bodv has also been 
asserted (Cajal) 
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Injections of Pineal Extracts — ^TLe intravenous injections of ex 
tracts of the pineal gland have revealed no action of specific ph' siolo^ical 
importance a* least for the circulabon (Jordan and Lsster Horrax, 
McCord) In large doses, pmtal extracts lower the blocdprts ure but 
this IS not specific 

ilcCord states that subcutaneous injections of sterile pineal gland 
(young cahes) into youn^, guinea pigs three times weekh has a marked 
stimulating action on growth 

Extirpation of the Pineal Body —According to Biidl Fxner and 
Boose, and Dandv, extirpation of the organ in adult dogs or in rabbits 
(young or adult) produces no demonstrable effects Because of the loca 
tion of the gland, most of the operated animals die within twentv four 
hours of hemorrhage, brain injun and shock But the few that sunne 
the operation trauma are said to remain normal Both Sarteschi and 
Foa report verv different results fiom pitiealcctoniy in youiig, chicks 
rabbits, and rats According to Eoa the operation has little or no effect 
m female^, except a temporary retardation of growth In tlio males the 
extirpation, of the gland leads to precocious sexual maturits This uc 
ccleration of sexual maturity was also oh entd bv fejrte«chi in operated 
male pups and rabbits Horrax reported a '.light iccelcntioii of the 
growth of the testes in pinealcctomiztd guinea pigs No deinonstrnblo cf 
foots were produced lu the operated females The roost important and 
couclusne work in pineal ^land extirpation is that rccenth nported bi 
Dandy on young dogs Dand\ extirpated the pineal bod\ in pups (male 
and female) ten days to three weeks old and observed their body growth 
sex life, and mental behavior for ei^ht to fifteen months after the opera 
tion III no case did ho bnd sexual precocity or mdolcnce adiposity or 
emaciation, somatic or mental precocity or retardation Dandy concludes 
that the pineal body is not c scntial to life and seems to have no influence 
on the animals well being at any age 

Feeding Pmeal Material —McCord reported that feeding pineal 
glands to yonUg animals (guinea pigs) accelerates growth and hastens 
sexual maturity, both in males and females There w is no tendency to 
gigantism The pineal fed animals simply attain adult stature at an 
earlier period Accoiding to MeCord, the'se effects are most striking when 
tlic pineal oigaii obt lined from voun^ annual (cahes) is fed llo kins 
and also &issou and riniiey on the other hand obtuiitd negative results 
from feeding pineal material to rats McCord and Mien reported a 
lie-euliar contraction of tne skiu pigment in tadpoles fed with pineal ma 

tinal They propose this reaction as a quantitative ti t of pine il extracts 

I’liieal sub tauce setms to hasten reproduction in some unicellular 
o^5,anl8ms 

Dana and Berkelex claim that feeding or injecting pineal gland to 
‘lackward’ children improved their mentality ilthougli growtii of the 
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lodj was not accelerated Goddard and Conicll extended these testa to a 
large mimber of backward dtildrcn Ihe results were ncgatue. 

Pmeal Tumors — Tumors of tlio puital body m the joung have frc- 
qucntlj been a8<!ociatod with acceleration of growth (mental and phjsical, 
includuij, precocious adokwiice) The syndrome is designated ‘macro 
geiiitosomia prtcox ” Ciehixia is pnseiit, piobabh due to brain injunes 

The iiiterprefation of the hod} changes in the ca^e of pineal tumors 
m the sense of h}|K) activity or hyperactivity of tlio gland is verv un 
certain, espccnlly m view of the contradictory results of animal experi 
mints iIcCord reporting that pineal fccdniQ produces the identical re- 
sults dtsorihtd by Foa and Sartesihi as following compkte extirpation of 
till piiieil body 

I heie i>< at present no raltonal or u-teful pineal organollicrapij The 
lontndiitor} effects reported from work on aiiimtls and the unicrtainty 
of pineal dihcieucy m man must he ckared up before wo arc justified in 
trviiig pineal organotiicrapy in the clinic^ even cxpcninentally At pres 
int there is no riliuhk ividcnce that tlic pineal body is a gland, or a 
gland of any importance TIio hodilv changes m casts of pineal tumors 
inav be due to involvciuiiit of the midhraiu. 


THE THYMUS 

Physiology —The thvTniisUtvclops m the embryo from the epithelium 
of tho third branchial pouch Its origin is thus similar to tliat of the 
thyroid and the parathyroid Wc have seen that acctssory thvruids and 
parathvroids are frequently found cmhidded in the thvinus tissue The 
thymus is primarily an oipiu of fttal and preadokscent life, as m normal 
men and animals it undergoes involution at puberty, and is finally replaced 
bv connective tissue, Ivmphonl tissue, and fat But it is reported that tho 
thvinus of birds does not undcigo involution at sexual maturity (Sob) 
Jansen reports ‘ accidental involution” of the thymus m starvation and 
malnutrition This is probably not a true involution but merilv tho great 
reduction m weight suffered by this organ is fasting Tho relative size of 
the thymus is greatest shortly after birth 

The thvmus contains several types of colls The outer or cortical por- 
tion of the gland is made up of lymphoid cells According to Daiischakoff, 
Hammar and other*", these small cells of tho thymus cortex differentiate 
into the various forms of leukocytes of the blood and lymph Hoskins 
has pointed out the parallel between the decreasing percentage of weight 
of the thymus in relation to body weight. the dicrcaso m hinphocytcs 
in the blood from birth to adolescence TJio central portion, or medulla, 
13 composed of a few Ivmphoid cells and the peculiar “corpuscles of 
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Hassall,” composed of iiesfs of ppithelial cells. The function of the 
Hassall 8 bodies is not knowm 

The specific role of the thjnms is still lery obscure and mo‘‘t of tho 
mrcstigators question 'uhether it should be classed with the endocrine 
glands The organ is not necessarj for life The facts detinitel> e«tab 
lished are the involution of the organ at pubert% and the delay of this 
involution by ca'^tration 

Henderson states that early castration accelerates the growth of the 
thymus and prolongs or delays mvolotion Involution of the thvmus oc 
curred especially rapidly in animals used for breeding purposes On the 
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TO Age. The obfcrved weights »re represented by E 9 nuleB and 07 females. 
(Hatai ) 

Other hand Paton states that removal of tho thymus m sexually immature 
fioimals led to a rapid growth of tho testicles 

From such experiments and observations it has been concluded that 
the thymus exerts an inhibitory action upon tho development of the testes 
and that the development of the testes has an accelerating effect upon the 
involution of the thvmus Patou concludes from more nxent experiments 
‘hat thymus and testes both exercise an influence on the growth of the 
immature animal the removal of both retards growth This has 
not been estalhslied for the ovaries and thymus of tho female ^fter 
removal of one the other can compen ate for its loss nnd in doing so 
may Undergo a more rapid growth or, in the case of the thymus mav 
persist for a longer period Further evidence of a rclabon between the 
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tliMmis nncl sex glands has been sought in tlio fict tlint the ovaries are 
sonutiincs inlarged m stitus l^inphaticiis (I^irttl mJ llernndim) 

liie rchtiou of the tlijimis to growth was studied Ihsch uid others 
in >oiiiig aiiiimls from wliieli thcth>imis wiw removed bucli animals arc 
said to show dela\e'<l gnnvfli niid diiniiiishcd intelligence Dio clnngis 
111 the bones wero cspccnlly marked, theso showed deficient ossification 
IJisch, and Patou also, reported tint the periphcril nenous system showed 
111 increased cxcitabiht}, aadcttrmimd bj galvanic stmiulation, uid Puton 
suggests tint there is a close relation of tho thymus and the pirathvrmd 
functions 

Kiose and dso Klose md Vogtfltnte that if the thymus is reinovid from 
piippics about ten dajs aflir birib, llitre is a latent period of two to four 
weeks, followed b^ a eonditmn of adijKisit^ for two to three months, tlnn 
eichcxiaand i (onditiou rtseiiibliiig idiocj, ind death in 'thvniic comi” 
after three to fourteen mouths llic^ ss^ tint cxtirintiou of the thjnius 
m lufuUa IS foJlowexI bv similar results Tht^ consider the ghnd to k 
III important orgnn in carl^ life lbc> also state that t)io Iwnes of am 
iiial-i deprived of the thymus Iiavo onl> about lialf tho normil amount of 
ealctum Ilicv consider the l>onc and other elun^^es to ho duo to icul 
mtoxicatioii, and th it one? o( (he /unctions of the thymus is to inhihit (he 
fonnatioii of or to neiitralirc iii cxcchhivo formation of acids, prohabh 
nucleic acid 1 sse ntiullv sniiihr reNiiIts were reported h^ itti 

Put Norehinnii stites (be removil of the thymus sliortl) ifter birth 
in dogs Ins no itTect on gnmth or other plnsical eoiiditioiis Hainiinr 
found tint flnnuctoim in froo# pnidiueel no dcinoiistrablo elle'cts, and 
\II(ii his shown that th;^mectom^ in amphibian tad^xdes is without in 
fliiencc on growth and met imorpliosis Morgulis and Gics report tint the 
calcium content of the bones and teeth of th^nicctomiaid rats rein lined 
the same as in tho normal controls, hence, thev contend (hat tlic th>raus 
has no dctmite ne-cessarv iniiiiinet on boiio growth Jlorc ixceiitlv c\ 
tensive and careful studies on (li>mectom> in rats and voung dogs havo 
been reported bv Pappenhcjiner, Park, and Pirk and HcCliirc Tho re 
suits were iie^ativc 

Tho cxpcrimeiitul results from tlijmcctoin^ are, therefore, verj con 
tradictor> Ivoenig rcjiorts a resextiou of tho thviniis in a nine-months 
old child, followeil by severe and prolonged rachitis iherc is no evidence, 
however, that the thvimis resection was tho cause of the rachitis 

Tho tlijmus IS ofti n found persistent or enlarged m cases of Graves 
disease, especially m tho severer foniis Capcllc iml P i>cr believo that 
an internal secretion of tho tb>mus aggravates (ho s_)mptoms, e«jx‘ciall} 
tile cardi ic sjinjitoms of the disease ibey, as well is Pribram, leport 
improvement from thymeetomy Bircbcr stated that tho iinplautatioii into 
animals of a patliological thymus caused symptoms of Graves disease, 
such as tachycardia and tremors 
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Racliford believes that the tli^mua produces an internal secretion af 
fctling nutritional proccs.es especially in fetal life and carl> childhood, 
he behtics that status lyinphaticn» is due to in exce sive activity of tho 
thymus i riedlander stated that expomre of the thv inns to Roentgen rav s 
caches dimmutiou m the size of the spleen and h mpli nodes in status 
lyiuphaticus Nordinann thmis that some cases of toxu /^jiter are due 
to abnormal functioning (hyperplasia) of the thymus But fcedin^ 
tlnmus to eictin rabbits is without effect (C irlson) 

Gudtruatsch and Liufbirj,cr found that feeding tlivinus iccclerates 
growth of fniQ tadpoles This has lieen dettud or ascribed to the food 
as such (Uhknhnth) Slnunzii claims to have produced a tliMiiotoaic 
scrum (thyanohsis), the injection of ukuh prodmta the same results as 
thvmectoinj Ott and facott report that tiniiiiis txtncts have a ^^alacta 
oO!;iie action This is erroneous riileiihuth rejxirts that feeding calves 
thjmusto salamander tadpoles mdueos Uf im and inhibits metamorphosis 
Ho interprets this as cstahlisLiiie an iiitcniil seen tion (to\io) bv tho 
th'iiius, this secretion being destroyed by tho paiathvroids This iii 
torpretation seems at present far fetched ^iiboutaiitous injections of 
thjmus subbtanco into young rahbits seem to pioduce no specific effects 
(Downs and hddy) 

Pathology — 1 lie primary r< loof the thymu in tin disoj csyiidromcs 
frequently associatcHl yvith an enlarged thymus (statu* hinphatieus thymic 
death, toxic goiter), is still unknovyn There is no char cvidcneo that 
hvpcrfunction of tho thymus is an etiologic factor nlthoUj,h the apparent 
I'liicfieial effects of \ ray and sur-.t'ry of (he (Innuis may lx, so inter 
pretid ifors thyiniea is not dm to mcehnnical interference yvitli eir 
mutation and respiration (Hammar) has lieen ascribed to 

hvpcrthyinism (BioyvinngJ Bcr,.straiid lias described two cases of siinul 
taiiciius thyimc and parathyroid hyperplasia 

Therapeutic Uses of Thymus Extracts — ihvuiiui Ins been adnunis 
tered in main diseases (gout simple and toxic mira«mus, rctirdi d 

growth, infaiitilisin, rbeninalj'im aithntis, chlorosis icrome^aha, Vddi 
a disease, etc ) Mikulicz reiwrts favorable results frnu thymus feed 
'"b in simple and toxic oOiln" Uneertira or negative results from the 
adimiiistration of thymus m ^oitcr (simple and tovic) were repirtcd bv 
Mackenzie, \\ lute Parker and many others But thvmus fecJiiij, his no 
effects on oxpcritnental hypothyroidism (tahlnts) whero all conditions 
fan bo controlled 

Nathan aJniini tered thymus to rachitic children m do«es of from two 
^ four five-gram tablets (each tablet apparently containing, dry gland 
‘•■^uiTaUnt to five grams of the frcJi gland) three times a dav for long 
Kriods. In one himdrrd and ciohty six cases tri ited, practically all im 
proved When tho thymus is cwnscicntiously taken for a h ii^ period, aiul 
iwtieid IS olhertiUic jiulictaudy handled marked miprovtuaiit, if not a 
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tracts The injection of the spleen extract has no mfluonco on tlio re- 
sistance of the red cells to hemolysis. In some cases the administration 
of the spleen extract induced a slight and temporary Iciikucj tosis, but this 
was also noted in tho case of extracts of other organs Xrunibhaar and 
ilusser noted that tlio constant increase m red cells m the peripheral 
circulation after injection of spleen, m view of tho teudenej to anemia 
following splenectomy, suggests that 'the spleen miy nonnalU exert a 
stimulating effect upon tho foniution of red cells in the Ixme mar 
ivw ” 

Feeding spleen or spleen extracts to animal®, even over a lon^ period, 
has no effect on tho blood picture, and fails to prevent or dimmish liie 
anemia following splenectomy (Knunhliaar and ‘Muster) This is i fact 
of gieat practical importincc for |Xi^‘^lblc spleen orginothcrapv m nnii, 
where repeitcd siibcutane'ous or intripentoncal administration of a crude 
tissue extract is, of course, out of tho question Wc see that on Uie ham 
of uell conlroVed animal exjteriiMuls tie caunol hope to conirol ipleen 
deficicucij or induce specific spleen funcUons hj feedimj spleen or spleen 
preparations 

Flcxucr has reported various toxic effects from spleen extract admin 
istration 

HTpofuQCtion or Dyrafunctioa of Spleen m Splenic Anemia Hemolytic 
Jaundice and Hanots Cirrhosis — fhcio is «omc destruction of crvtbro 
cytes in tho uonual spleen, and possibly some degree of control by the 
spleen of red marrow, blood pla®ma, and crytbrocvtes so that the rate of 
erythrocyte production and hemolysis strike a balance in the uonnnl am 
mil 111 «plcnic anemia md hemolytic jaunduc there is usually enlarge- 
ment of tho spleen, a decrease of resistance of tho erythrocytes to hemo- 
Ivsis and an actual incre'ised rate of ciythrocyte destruction, as shown 
b> the output of urobiliuOpCn, uroLiliu, and iron in the feces ifcKehie 
and Eosenbloom report a case of hemolytic jaundice and spleuoincoaly’ with 
the erythrocytes showing a decreased resistance to hypotonic laking The 
suggestion is made that this may he due to a dccrca'io m the choksttrol 
content of the blood Robert'wn states that in pernicious anemia the 
erythrocytes of the splenic vein show less resistance to lakiug ngents than 
those of the general circulation Fxtracts of the normal spken hare, how 
ever, no hemolytic action in tdro (Krumhliaar and llusser) This is also 
true of spleen extracts from pernicious meniia patients (Robert«oQ) Ex 
tirpation of tho ‘spleen in splenic anemix appears to restore such patients 
to normal health, either through tho absence of the actual hemolysis taking 
place m the spleen, or to ‘some increased resistance in the erythrocytes to 
laking agents m the blood itself 

After an examination of all the cases so far reported iliHer con 
eludes that “splenectomy is undoubtedly curative ” Geides does not ap 
pear to be so sure of this But the improvement following spknectomv 
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allows clearh that the hypcrfunchon or dyafunctioa of the spleen is the 
primary cause of this tjpe of anemia 

The Spleen m Pernicious Anemia — ^The relation of the «plcoii func- 
tion to pernicious anemia is less defimtclv established Most obseners 
agree that splenectomj in pemiaous anemia usually inducts a temporarj 
stimulation of the blood forming organs, and hence a transient improve- 
ment of the anemic condition but ‘ m no case can it be said that the 
splonectomj produces a cuie of the disease (Knimbhaar) Blood trans 
fusion has a similar stimulating action, but less marked and somenhat 
more transitor;^ (McClure Lee Minot and \ mcent ) There is then no 
evidence that the spleen functions are primarily concerned in pernicious 
anemia 

There is no satisfactory explanation of the opposite effects on the 
Hood of splenectomy in normal per'^ins and animals {temporanj anemia) 
and m patients with pcmieious anemia (temporary tmproiement of the 
Hood) 

Therapeutic Uses of Spleen and Spleen Extracts — The use of spleen 
extracts in constipation and intestinal stasis as a specific stimulant to 
gastro intestinal moiements (Zuelzer) is referred to id the section on Duo 
denal ^luccsa. 

Spleen extracts ha\o also been u ed m anemia end chlorosis in ma 
laria in menorrhagia and in hemophilia 2so reliance can bo placed on 
the faiorable results sometimes noted in tlie^c maladies m vicu of recent 
uork on the relation of spleen to anemia and the further fact that spleen 
and spleen extracts gircn by mouth Lave no specific action on the organ 
The anemias that aro Ixnefited bv organic iron preparations will 
naturalh, show improvement on spleen thorapv as the spleen is nch m 
iron But this is drug or food therapy, not organotherapy as this action 
is not specific for the spleen 

The most strikingly irrational use of any organ or organ extract in 
therapeutics seems to be that of splecu extract in tuberculosis Harrovver 
and others have advocated and clumed to have proved that feeding spleen 
IS a speafic m tuberculosis I There is no basis for such therapv of tu 
berculosis either m the phynology and pathology of the spleen, m the 
biolcgv of the tubercle bacillus or m the natural history of tubercular 
infections Vs a matter of fact Jems and Marmot state that splcuectomv 
in mice increases the resistance to tuberculosis while feeding spleen has 
^0 opposite effect. 


SnxtsiABi 

^here xs at present m ettdenee that the spleen secretes or stores 
turmones or that hi/pofunction of the <p?een coM«es disease hence there 
w no ralioml or useful organotherapy of the spleen. 
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THE OASTEIO AND DDODENAL MUOOaA 

SecretiDs— It 13 well cMAblishcd that acids or ucid chymo in tho 
duodenum is a stimulus to tho secretion of pancreatic juico and bile 
BinIiss and Starling macerated duodenojejunal mucosa m 0 4 per cent 
Indrochloric acid, neutralized the mixture, and filtered A few cubic 
centimeters of tho filtrate injected into a lein imariably produced secre- 
tion of pancreatic juice The suhstanco in the extract stimulating tho 
pancreas was called ‘ scerctin ” Tho secretin has since been prepared 
b\ other methods, and from a \nncty of plant and animal tissues. It is, 
thus, not specific for tho duodenojejunal mucosa It has not been prepared 
m pure state VU secretin prcpamtious scim to haio vasodilator actions. 
Fopiclski attributed the action on ihc pancrcis to the vasodilutution This 
13 probablj not tho pnui ir\ or essential factor Luckhardt has shown 
that the ‘secretin” of Bijliss and Starling is prolablv an artefact or 
drug rather than a phjaiologic ogent, as tins sccrctm on hypodermatic 
injection stimulates the pancreas and tho gastric gl iiids, wliilo acid m tlio 
duodenum stimulates the pancreas promptly and the stomach not at all, or 
after a latent period of thirty to sixty minute* furthermore, prolonged 
action of acid m tlio duodenum finalh fails to stimuloto tho pancreas. 
This is not due to fatigue of (he pancreas itself, nor to exhaustion of 
tho duodenal mucosa, for this muoo«a on acid extraction yields as much 
‘secretin” as tho resting mucosa. It is therefore clear that if there is 
a hormone or ‘ secretin” mechanism connecting the pancreas and the duo 
demim, this honnouo (secretin) has not yet bran extracted from the duo 
dcnal mucosa Tho simplest explanation of tho stimulation of the pan 
creas by acids lu tbo duodenum would be a local nervous rcficx, but that 
this docs not account for it completely seems to be shown by the do- 
nervated intestinal loop expenments of Bavliss and Starling, as well as 
by the even more crucial transfiisiou experiments ertheiraor. Hen 
riquez and Hallion), and of cross circulation (Floig, Matuso) 

To the extent that tho secretin passes luto the lumen of tho gut it 
13 a wasted secretion and is quickly destroyed by trypsin and by pepsin 
hydrochloric acid digestion, and, even in tho absence of these digestive 
ferments, secretin is not absorbed in active form from any part of (he gut 
Giving secretin by mouth is therefore without effect on tho activity of 
tho pancreas and tho livtr Subcutaneous injections of secretin are also 
practically without effects lu conseqiituce of the instabilitv of secretin 
tho commercial preparations of sccrctm so far placed on the market (se- 
cretogen, duodenin, also the secrctm of Bevendgo) contain, as a rule, no 
prosecretin or active secretin (Carlson, Lebensohn, and Pearlman) 

Secretin has not yet been prepared m pure form It represents at 
present a mixture of substances, probably including cbolin Repeated 
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intraTenoua injections of secretin are tiicrefore toxic prodncxiij. 

coUapso (Starling) 

Secretin Organotherapy — It ta obTioni thit a ntimal and useful 

secretin therapy demands these two fundamental condition (1) ‘^fcreltn 

must be a normal or physiological substance and defcunn/ at sfcrehn in 
the duodenal mucosa mmi be an important factor iti fh efnlngy of the 
disease (2) Secrehn must he able to tnfluenre Ike fanrrepi and the liter 
uhen gnen by moulh for it is not safe to introduce it repeniedly into the 
leina of human beings Neither of these two conditions has been estib- 



Fio 3— Tiua^oa Snowivo pRAcncAiiT Couplet* Desteuctiox op SEcam* by ta* 
Castbio Juice. D g under ) »1 1 etber AMelbrsi* csnDuU >n the pentreetic duct 
0 car tid hlofdp easure Ir record of «o» of peocr otic juice m drops Tune 
m nutei Tr.cin<' A mtravmou* loje two of 10 euh c centimeters secretin (pe 
pared fresh from dees duodenal mucosa) at x Tracing B intrat nous inject on 
(at *) of 10 cubic c nlimetera of the same ret n as m Tracing A atter bei g 
digested in normal human gastric juice at 37 C for - hours. (Carlson Lcbensol n 
and Pearlman ] 


liBhcd Despite this secretin, or alleged aecrctin Las been used m the 
therapy of a tariety of diseases 

Diabetes Mellitus — Afoorc Etlie and Abram ttcre the first to suggcet 
3 therapeutic value for sccrctm, having obtained fatorablo results with 
secretin administration m diaheto lhe\ aigucd that tho internal secre- 
tion of the pancreas inaj be stimulated by sccitliu and that some cases 
of diabetes may be due to Jack of this necewry excitant. Owm^ to the 
iinportanto of the (piestiou, their aunonnccinciit was followed quicUv bi 
numerous iniestigatious by other obstners. 

IrcMously, Spnggs, at the suction of Starling, bad tried lutra 
'enous injections of secretin free from depressor substance in a diabetic 
patient, and had obtained ncfeatiTO results iloore Edie and Abram gate 
tbeir secretin b^ mouth oicr long periods Of tin fi\o cases cited in 
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THE GASTRIO AND DUODENAL MUCOSA 

Sficretms It is mpII established tbit acids or acid chyino in tbe 
duodeaum is a stimulus to tbo secretion of pancreatic juico and bile. 
Ba^liss and Starling m'lcerated duodenojejunal mucosa in 0 i per cent 
Mdrociiloric acid, neutralized tbo mixture, and filtered A few cubic 
centimeters of tbe iiltrato injected into a \em invanabl> produced secre- 
tion of pancreatic juice Tbe substance in the extract stimulating tbe 
pancreas was called “sccrttin ” Tbo secretin bas since been prepared 
b> other methods, and from a \anct} of plant and animal tisaues It is 
thus specific for the duodenojejunal mucosa. It has not been prepared 
m pure state Vll secretin preparations seem to haic vasodilator actions 
Popielski attributed tbe action on tbe pancreas to tbe vasodilatation This 
IS probablv not tbe primary or essential factor Luckhardt has shown 
that tbo secretin” of Bajliss and btarling is probablj an artefact or 
drug rather than a pbjsiologic ageut, as this sccrctin on hypodermatic 
injection stimulates the pancreas aud the gastric glands, vibilo acid m the 
duodenum stimulates the pancreas promptlj and the stomach not at all, or 
after a latent period of tbirtj to sixty minutes Furthermore, prolonged 
action of acid m tbo duodenum finally fails to stimuhto tbe pancreas. 
This 13 not duo to fatigue of tbe pancreas itself, nor to exhaustion of 
the duodenal mucosa, for this niuco«i ou acid extraction yields as niucb 
sccrctin ’ as tbo resting mucosa It is therefore clear that if there is 
a hormone or ‘ secretin” mccbaniMn connecting tbe pancreas and the duo- 
denum this hormone (sccrctin) bas not yet bwn extracted from the duo- 
denal mucosa The simplest explanation of the stimulation of tbe pan 
creas by acids in tbe duodenum would be a local nervous reflex, but that 
this does not account for it completely seems to be shown by the de- 
nervated intestinal loop experiments of Bayhss and Starling, aa well as 
by the even more cnicial transfusion experiments (IVertheimer, Hen 
riquez and Hallion), and of cro«s circulation (Fleig, Uatuso) 

To the extent that the secretin passes into tbe lumen of the gut it 
is a wasted secretion and is quickly destroyed bv trypsin aud by pepsin 
hydrochloric acid dit,estiou, and, even in the absence of these digestive 
ferments, secretin is not absorbed in active form from any part of the gut 
Giving secretin by mouth is therefore without ctfcct on the activity of 
the pancreas and the liver Subcutaneous injections of secretin are also 
practically without effects In tonsequeuco of the iiistabihtv of secretin 
the commercial preparations of becretm so far placed on the market (se 
cretogen, duodenm, also the secretm of Bevendge) contain, as a rule, no 
prosecretin or active i>ecretra (Carlson, Lebensohn, and Pearlman) 

Secretin has not yet been prepared m pure form It represents at 
present a mixture of substances, probably including cbolm Repeated 
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In Zuelzer propo'ied, on the basu. of badlj controlled animal espen 
rntnf* tho no\el theorj that there is a specific gastrointestinal motor 
hormone, elaborated lu the intestinal mucosa during digestion, absorbed 
into the blood and stored m the spleen Hence, the spleen uas held to 
contain mon, of this alleged hormone than an> of the other organs It 
was claimed that an extract of spleen and intestinal muco a ( hormonal ) 
cn intraienous or intramuscular mjection produces normal intestinal 
peristalsis in man and animals ■without any injurious side effects The 
extract was tried for a time especially in Germany, m cases of chronic 
constipation, and postoperatni/ intestinal stasis It was soon found that 
intraienous injections of this extract in patients may cause shock, col 
lap c and sudden death And the more carcfiilh controlled imestigations 
of Ditfler lud Hohr Sabatowski Schlagcnweit uul others showed that 
intramuscular injections of the extract ha\e little or no action on gastro 
mtc tiual motilitj, while the intra\cuou$ iniection* produce the general 
toxic symptoms characteristic of jU ti sue extuet Heuce there i& 
no specific or physiological motor homiont in the duodenal and spleen 
extracts 

After careful perusal of the entire lionnoinl literature wo are 
impressed with tho unifonulj' fatorablc results hr«t reported bi Zuelzer 
and a host of other clinicians in two important case , namely, chronic 
constipation and postoperatne intestinal stasis These results were uu 
doultedly due to suggestion and diclate-d by unenfical enthusiasm, faitli 
and hope m a new remedy When crucial judgment returned, homioinl ^ 
'^as speidiU found not only wanting but dangerous The hormonal 
therapy had no basis in physiology or pathology It yeas not based on 
yyoll-controlled expenments on animals So after n brief popularity wiUi 
tho credulous clinician it pas ed naturally to the therapeutic bone yard 
Hormonal ’ cannot do anything with ga tro mtc tinal motility that can 
not be accomplished, and with greater safety b> suth dnigs as pituitnu 
pilocarpin, or cscrin 

In a recent senes of inyestigations, Lc Heux has aJyanced the Uicory 
that cholm m tho wall of the gut toustitutes the motor hormone for 
gastro-mtestinal pen talsis Ibis aicav is acceple-d l:^ Hagnus Itut 
ihohn 13 a constituent or cIcayBeC product of the pbo phatids of all am 
mal tissues Cholm m tho blood is increased in case of degenerating 
ncraoua tissue , but there is no caideuee tbat this is accompanied In m 
tcstinal Inpcrpcn^talsis Kuhlwcin has hown specifically that t^be m 
tcstnial stasis during and following anesthesia is not accompanied by a 
decrease of cholm m the intestinal wall 

If jmsenl if w iifUker so/e nor expedient h use a toxic substance 
hie chohn hypodermalicalhj to control vwior yaraiysts of the yid 

Other Possible Hormone Funclions of Intestmal Mucosa —The work 
of Draper and of mipplo and his collaborators on duodenal extirpation 



"74 ORGAifOTHERAPEUTICS 

Ihtir first piper, iv.o were negative Tlie third was that of a man aged 
twciit\ file, who rcccncd dailj 30 c.c of secrctm after a latent penod^of 
thret weeks, the sugar suddeulj fell, and after four months the urine was 
sugar free bit months later a rtlapsc occurred with the dcvelopinent of 
phthisis and death The other two lutunls were i hov aged scitii and a 
girl aged muo whoic urine in from three to ti\e weeks became siigirfrce, 
dunug secretin treatment, m spite of ee\crc diabetes. One of the e pa 
tients later relapsed Iiambrid,,e ind lleddard gaio secretin i thorough 
trial lu three ca«es with ue^atuc results, and ate disposed to attribute the 
results of Moon to dietin^j Dikiii and Kan om cited one case, ecretin 
being giien for twche we^tks, with iiegatno results, Foster, nine cases, all 
ncgatiie Charles, three caie**, all negative iloore, Edie and Vbram, in a 
later paper, report a large iminLer of ca<Hs fried with the majoritv of 
results negative, though in sonic oases an improienicut m the digc«tion, 
and in ecrlam eases an mcroase of weight was noted 

One method of testing iho basis of Moores theor> would he ex 
amimng the pro'iccrctm content of the lutcstiae m diabetes Bainbndge 
and Be-ddard found, m the pa|K.r referred to, that from fi\e of the «ix 
cases of dubetes pxauunod poMmortem, little or no sccretm could be pre- 
pared, but lu a sub«c<|ucut report of Kven cases fher found onl^ one in 
which tho secretin obtained wa^ scanty The failure to obtain secretin 
in some cases the> claim is probably due to the rapid postmortem de^enera 
tion of diabetic tissue L\ati«, m Starlings laloratort, stated that lu 
dogs made reccuth diabetic b\ total paucreatcctoui^, but little secretin 
could be obtained Ilcdou and Li^bounc and Pemberton and Sweet, re- 
port, on thi contran, that tbo duodenum of diabetic dogs is rich iii pro- 
secretin Bainbndge and Bcddard, working on a diabetic cat, hkewiso 
found prosecretin to be present lu normal quantity 

Digestive Disturbances — Euri(|ucz has proposed that deficiency of 
secretin is a factor in intestinal indigestion and m constipation This is 
pure guess Beicndge reports tbo use of sccretm in pjlonc stenosis, pan 
creatic lusufhcieucT, cirrhosis of the hicr, colonic stasis, in gastro-euteros 
tom> and «hort-cireuiting of the intestines Hairowcr advocated the use 
of secretin for a large number of maladies 

Alleged Gastro intestinal hlotor Hormone of Mucosa Hormonal , 
Cholin — Htidenbam showed more than twenty five ^eira ago that lutra 
venous injections of tissue extracts cause a temporary into tmal peristalsis, 
defecation vomiting, etc, probabh due to asphjxia from the greatlj 
lowered blood pressure besides a number of other untoward sj-mptoms 
In 1904, Henriquez and Kallion showed that bj treatment of strips of 
gut with Emger’s solution or distilled water a substance may be extracted 
which stimulates contractions m another intestinal strip 

Similar results were observed when the extract was injected into nor- 
mal intact animals. This stimulating action is prevented atropm 
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SulfUAST 

1 The substances “gastnn and stcretm ire drag« not pbjsi 
ological mechanisms or hormones The> are inclfectn c when administered 
per os and cannot with safetj be g«en parenterallj 

2 The gastric and duodenal mtumsa nia> produce hormones that 
specifically regulate the activity of the pancrea the gastric glands and 
mtestinal motility These hypothetical hormones have not i£t been ob- 
tained m extracts of these organs nor baa it been shown that deficiency 
of these hormones produces a disease 

3 IFe haie therefore no rational or usefvl organothcraptj of the 
gastro-intestinal mucosa. 


THE BLOOD 

Blood Trausfusion — The normal blood contains all the substances 
(nutrients, enzymes, hormones immune bodic« etc ) necessary for the 
proper functious of all the oi^ans so far as tb(e«. are exchanges between 
the tissues Iheoreticallj it ou^Lt to be possible to admini ter all hor 
moncs to a patient bv tlio transfusion of normal blood but experiments 
hate shotm that the hormones of the thtroid the pancreas, the adrenal, 
the parathyroid aro present in the normal blood m su<b infinitosimal 
traces or are so quickly destroyed and u<cd up that blood transfu irn in 
case* of hormone deficiency has proted of no practical taliie \iiother 
reason for the failure of transfusion as a general hormone therapy is the 
difficulty of transferring enough of the normal blood to the patient, with 
out previously draining the patient of tlic greater part of his own blood, 
and without endangering the donor The *’00 to GOO c.c. usually trans 
fprrtd m blood transfusion of adults la too smill a percentage of the total 
blood 

Considering blood as a tissue or organ, Wood traiisfusion is iirtiutUg 
organ iransplaniaiioru Tlie blood is the ideal oigan for trail plaiititioii 
from the aspect of surgical Uchme as there are no nervous and vascular 
connections to be considered, and in compatible bloods no destructive 
tnzymes to bo eliminateil But from the phvsiologienl aspect we can hope 
for less permanent results from transplantation of blood than in the ease 
of any other organ The cquilibnnm of the blood lioth as to corpuscles 
«d plasma constituents is a dvuami(v not a static one and depends on 
the activity of tlio other organs. The effects of blood transfusion arc, 
therefore, necessarily temporary, and the mo t satisfactory results are ob- 
tained in case of tcmponiry need, as in hemorrhage carbon monoxtd 
poisoning etc 
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and dnodcml ob tniction has su^catcd hormone functions of the duo- 
denal muco'ia other than those concerned n ith secretin and enterobmase 
Matthews claims that extirpation of the upper part of the duodenum m 
the dog imariahlj leads to death within three davs, hence, he concludes 
that the duodenum is as neccs aia for life as the adrtnals or the para 
thyroids, prcaiimabh tlirougb hormone fuuctioiL But others hare dem 
onstrated that animals live mdehbiteh after duodenal extirpation (iliu 
bow ski, Drigstcdt, Moorehead, Mann) Draper reports that feeding 
duodenal luiieosa to dogs with duodenal obstruction or a closed duodenal 
loop lengthens the life of tho annual •somewhat, hut fails to present death 
The 0 experiments hj Draper are not con\iuciug MiTiippIe reports tho 
«ecrction or production of a toxic substance (protein split product) m 
do cd intestinal loop and siicccsafiil iiniminization of dogs against this 
toxin Dragstedt and bis coworkers hu'c demon trated that tho toxins of 
intestinal obstruction orclo-cd mlestin-U loops aro dcielopod b> the putre- 
factive hactona acting on the food •uid secretion protons in the gut. 
The experimental uori so far has yteWtd nothing in the uag of hints of 
useful duademl muco^ or^aiiotAcrapi; of intrstinal aiaf iniesluuil 
obsiruetiotu 

The Gastric Uncosa, Gastnn — Shorih nftcr the work of Baybas and 
Stirling on pancreatic secretion, Elkins, by analogous expenments on the 
stomach, developed the theory that acids in tho food, or tho acid of the 
gistnc juico acting on tho muco'n of tho pylonc end of the stomach, pro- 
duce or hibonnti. a «pocthc «ocretagoguc ( gu«fnn”) in the blood, which 
activates tho fuudic glands. It has sinco been shown by a number of 
investigators that an activo ‘'gastrin” can bo prepared b\ acid cstrac- 
tion« not only from the ga trie muco«a, but from the mucosa of the on 
tire alimentary tract, from the liver, the thvroid, various plant fi'^.uei etc 
G \strm IS not «pccific since it stimulates both tho gastnc glands ind 
tho pancreas It has no effect when given by mouth ‘Gastnn” is evi 
denth an artefact, not a physiological mechanism. Koch, Luebhardt and 
Keeton have •>howu that it is similar to but not identical with hi«tamiu 
and pilocarpin 

The experimental work on the ‘gastnus” has led a drug manufacturer 
to put gastric mucosa prcpimtions ( ‘gistron”) on the market buttres cd 
b\ unproved if not impossible, claims. Tho ‘gastrins” uiav sonic dav 
bo so punfitd tint thtv may be injected hypodermafically m man, 
without injury, to lucrca e gastnc secretion But this is drug action, 
not organotherapy Given by mouth, gastric muco a or j,astnn prepara 
turns arc without effect except when given in such 1 irge quantities that the 
do e practically amounts to a emngof ‘«>up The doctor who uses such 
preparations cheats the patient and deceives himself, unless lie uses them 
as vehicles for suggestion in which case a piH or a capsule containing an 
equally harmless hut less expensive stuff will do as well 
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a few cubic centimeters of the extract are injected subcutaneously into an 
adult person It has also been allege*! that Icukootic extracts increase 
the immunity reaction, and aid the action of specific scnims, antitoxin , 
and vaccines There is no evidence for this 

Icfion of Leulocytie Extracts — Ihe action of tlic e extracts m infcc 
lions IS probablj not specific It is well known that the injection of am 
foreign protein or nucleoprotcin produces in most cases a temporarj fever 
and leukocjtosis To tho extent that the4.e two reactiiiis are of value m 
infectious disease®, leukoextic extracts other organ extract® nr still better, 
simple proteins maj hav e some effect But this is Jnig action, not organo- 
tLcrapj 

Iho important role in immunitv (phagocvtosis production of immune 
bodies) a«cribed to the leukocytes bx MtUhuikolf it. probablv respon ible 
for the great attention given to leukocvtic extract* in infectious diseases. 
The leukcevtc‘8 ara not important elements in the fixation of antigens und 
production of immune bodies (Hektotn and C arUou) 

Hemoglobin Feeding — Tlie feeding ol hcruOe,)obi» in various anemias 
IS not organotherapy There is no evidence that giving btmoglobm bj 
mouth or pareiiterallv stimulates the bone marrow or prolongs the life 
of the eiythroejte® except as this may be done bj anj other orgamo iron 
compound 

Lymph gland Therapy — On the lixis of incoiniiefent experiments 
(hemodvtiamic action following intravenous injection of extracts of tho 
Ijmph glands) Sfarfon has postulated a hormone ( hinphogauelmt ) 
production b\ the hmpli glands Vftcr reviewing the entire literature 
on tho subject Vincent concludes that there is not the slightest reason 
for believing that tho Ijmph „lauds carry out any endocrine function ’ 

SOMMAPX 

There m at preseitf no organotherapi/ of the blood of the indti'tdual 
blood conitiluenls or of ike lymph glands 


THE KIDNEY 

The theory that the kidncvs produce a plivsiologicallv important m 
tcmal sc'cntioii, in addition to their exeretorv fiiiictioii, propped bv 
Brown biajuard and d Vrsouval m lb H has Uxn «h iwii npi itedlv to 1 )p 
without foundation (Bradford Suncr Vincent and Sheen Kirsiier 
Bunker and Grabtitld) but it still finds some adherents (Itakun) It 
has been claimed that ligation of tlip unters dees not produce the amc 
effects on the animal as extirpation of the Lidnevs and that the removal 
of tho greater part of tho kidney suhstmee aceehrates metaboli m apart 
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Blood transfusion has also been tned, with no significant results, in 
\anoii3 infections, with the idea of transfusing immune bodies and aetne 
phagocytes to the patient It has been tried m heniophilta purpum hem- 
orrhagica etc But the most extensue transfusion thenp\ so far de- 
\clopcd IS that of tlio various anetntas Clinical -lud c^jHrimental txpen 
cnco appcir to agree that blood transfusion stimulates temporarily the 
blood forming orj^uis of the patient or the recipient, even in cases of 
pcnncious anenin, unless the cachexia approaches that of a moribund 
condition ILe transfusion is, therefore, of value as a timporarv pal 
Iiativo measure, not so much m virtue of the quuititv of iiormil blood 
transferred as in tlio fact that this blood actually stimulates the patients 
own blood forming organs to greater activity In cases where the anemia 
appears to bo due primarily to too rapid destruction of erythrocytes, we 
inav expect blood transfusion to be of less benefit 

rinsiologv and pathology ^ue us no basis for expecting, and clinical 
experience has not 'hown, tbit amima, except that due to actual roe 
chamcal loss of blood is cured by transfusion, c«pccially where the condi 
tion 18 bcreditarv or partahes of the nature of mmlignaucy 

Therapeutic Uses of Leukocytic Extracts — Hias and also Hiss and 
Zinsser, beginning in 1908, reported that inirapentoncal or suhcufancoits 
injections of extracts of leukocytes in animals, and subcutaneous in 
jectious of the extract in human patients, protect against inanv lufcctions 
(pneumococcus staphylococcus, streptococcus, mcniugococtus, typhoid, 
dvseuten and cholera), and in patients Instius the recovery from these 
infectious Zins cr, iIcCoy and Chapin laUr reported a similar protec- 
tive action of Uukocytio extract against experimental bubonic phgut 
Flovd and Lucas and also Lambert uport t,ood results from leukocvtic 
extracts lu pneumonia and ervsipclas On the other hand, Vhxaiidcr 
observed no favorible results lu anv infection Williams and loulaud 
stated receiitlv that leukocytic exliacts have no effect on (he temperature, 
the Icukocvto count, the condition of the patients, or tlio conr&o of the dis 
ease in lobar pneumonia Louland obtained practically ucpativo rt suits 
with the extracts of cxpenmeiifaUv induced, acute infections m animal'', 
thus coutradieting the original oW.rvatious of Hiss and Zinsser 

Archibald and ^loore report that injections of leukocytic extracts pio 
duce a temporarv leukocytosis in normal animals and normal persons as 
well as in patients with infectious diseases They claim to have obtained 
good results, and report one case each of lobar pueumoma, cellulitis, 
puerperal sepsis, cmpvcina, and erysipelas The cases reported prove 
uothing definite as to the ralue of the extract injections 

Archibald and ^foorc ascribe tbe favorable action of leukocytic ex 
tracts to the stimulation of lcukocjto‘«a ilaiiewanug supports the view 
of a diiect bactericidal action of the extract Such bactericidal notion can 
bo demonstrated m l itn but it is too slight to bo of anj significance when 
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a few cubic centimeters of the extract are injected subcutaneoiislv into an 
adult person It has aUo Ixen alleged thnt lciikoL\tic extracts increase 
the imnninitj reaction, and aid the iction of specific scnini antitoxins, 
and latcines. There is 210 eiidence for this 

iclion of Leukocytic Extmets — The action of these extracts in infec 
tions is probably not specific It is well knoHn that the mtection of an\ 
forci,jn protein or nuclcoprotcm prodnet in most casts a temporara fever 
and ieukccjtosis To the extent that the e two reactions arc of value in 
infectious diseases, leukocytic extracts other organ extrac ts or, still better, 
simple proteins maj have some effect But this is drug action not organo 
therapy 

TLo important role m immimitv (phagoevtosis pr >ductiou of luinuiiie 
bodies) ascribed to tho Icukocvtca bv Metthmkoff js prnbabh respon ible 
for the great attention given to leukocvtic extract* in infectious disease*. 
The Icukoev tea arc not important elemeuf? in the fixation of antigens and 
production of immune bodies (Hektocn and Carlson) 

Hemoglobin Feeding — The feeding of hemoglobin m various anemias 
IS not organotberapv There is no evidence that giving hemoglobin bj 
nioutb or pareiiteralh stimulates the hone marrow or prolongs tbe life 
of the crvthrocytes, except as this mav he done hv anv other organic iron 
compound 

Lymph gland Therapy — On Uie basts of lueompetcut experiments 
(heinoJvnamic action following intravenous iiijcetion of extracts of the 
hinpb gland ) Marfon has postulated a bomiouo ( Ivmphopaiiglino ) 
production bj tbe Ivniph gland* \ftcr rcvuwing the entire literature 
OM the subject Vincent concludes that there is not the slightest reason 
for believing that the Ijmpli glands carrj out anj endocrine function. 

S[TXIXIAR\ 

There ts at jyreseni no organotherapi of the blood of the iiwfii'idual 
Hood coHstilucnfs or of the lymih glands 


THE KIDNEY 

The theory that tho kidnevs produce a plivsiologicallv important in 
leniul secretion, m addition to Uicir cxcrctorv function, projwscd bv 
I’ruvMi StNpiard uid d \rsoiival m lo) has l*exn shown rcpcJtc Ih lobe 
without foundation (Bradford, Suncr \nKCnt and Slii-cn Karsner 
Bunker and Grabfitld) but it still finds some adherents (Itakiira) It 
has been claimeei tbit ligation of thp urtUrs docs not produee tho *aini 
oireets on the iinuiial as extirpation of the kidueva and that the removal 
of the greattr part of tho kidm\ sul tanw aectkratc-s iiielaboli in apart 
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Blood transfusion haa ftl5,o been tncd, with no significant results, m 
\arioii3 infectious, with the idea of tnuafusnig immune bodies and actnc 
phagocytes to tho patient It his been tried in hevwphdui purpiim hem 
orrhagica etc But tho most citonsne truisfusion thenpy so fir dc 
\Lloped IS that of tho \anous nHewios Cluiical and LXiKnmental tapcri 
tnco ippear to lorec that blood transfusion stimulates temporarily tho 
blood foriimig orpins of the patient or tho recipient, cicii in cises of 
pernicious aiicmn, mikss tho ejilitxia appro ichts that of a monbimd 
condition Xhc transfusion is, therefore, of value as a leinporarv, pal 
liative measure, not so much m virtue of tho cjiiantitv of noniiil blood 
transferred as in the fact that this bleHMl actually stimiihtcs the patients 
own blood fonning oigana to greater activity In cases where the anemia 
appcirs to he due primarily to loo rapid destruction of crvthrocytcs, we 
mav expect blood tr insfusion to bo of It s benefit. 

Plivsiologv and pathology give us uo basis for o\picting, and clinical 
cNperunce has not shown, that niieimu, tuept that due to actual me 
ehanical loss of blood is cured b> transfusion, especially where the eondi 
tion IS hereditary or partakes of the nature of imilignancy 

Therapeutic Uses of Leukocytic Extracts— lliss and abn Hiss and 
/iiisser, hCpinning in lOOS, roportcil that intrapcntoneal or subcutaneous 
iii]C«tioiis of cNtracts of leukocytes in animals, and subcutaneous ni 
jcctioiiB of tbe extract in huiiinn p iticiits, protect against m iny infections 
(pneumococcus staphylococcus, 8lrcptoe*oceH«, inoningococtus, typhoid, 
dvsentory and cliolcn), and in patients hastens the reeoverv from these 
infections Zinsser, "McCoy and Clinpin later reported ii similar protec- 
tive action of leukocytic extract against experimental biibonio phigtie 
llovd iiid Incas and al o I ambtrl lejmrt good re ulfs from Icukocvtic 
extracts in pneumonia and crvsipclis On the other hand, Alexindcr 
observed no favorable results in iiiv infection Williiims and kouland 
stated recently that leukocytic oxtiaets have no clfiet on tin, tenipcnitun, 
the leiikoovto count, tho condition of the patient-*, or the course of flie dis 
ease in lobir piicuinoini kotilaiid obtained practicilly nc^itivo results 
with tho extracts of cxjicrnm lit illy induced, acute infections in animiils, 
thus contradicting the original observations of Hiss and /iiisstr 

Archibald and AIooic report that injections of leukocytic cxtricts pro 
ducc a tcniporarv leukocytosis m normal animals ind uoniuil persons as 
well as m patients with infectious diseases llicv claim to have obtained 
good results, and report one ease each of lobar piicumouia, cclluliti*, 
pucrpcr-il sepsis, empyema and trvsipclas ilic eases repoitcd piovo 
nothing definite as to the value of the extract injections 

Archibald and "Moore ascribe tho favonble action of leukocytic ex 
tracts to the stimulation of leukocytosis Jlaiiowanng supports tlio view 
of a direct bactericidal action of tho extract Such bacteriiidnl action can 
bo demonstrated iniitro but it is too slight to be of any sigiiiiitnncc when 
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ranced by European clinicians Crood results aro reported of course 
Jauregg and Bajer (LeArburA der Ort^noilttrapie') listed foiirtcrn organo- 
tberapeutic Iner preparations on the market Eleien of these were 
‘ made in Germany ' J 

There is at present no raitondl or useful or/Tanof/ierapv of the Itier 
and because of the nature of the liver functions there is little or no 
hope for the future m this direction But biochemical re^pareh nia> pro 
duce from the Iner substances of biological and clinical importance m the 
Tvaj of drug actions 

The recent work of Mann and others on extirpation of the liver indi 
cates that the depression and death of the animal following loss of the 
Incr 13 accompanied by extreme h%pogKccmia The depression can be 
temporarily controlled % intravenous injection of glucose but the animal 
dies despite the glucose administration The cause of this hvpn^lvcemia 
18 not known The condition is not improved bv liver extract admiiiis 
tration But Hooper has shown that feeding lucr can parllv control the 
digestive disturbance following tho complete elimination of tho bile from 
the digestive tract m dogs 


therapeutio uses of other organ extracts 

Brain and Spinal Cord — The treatment of epilep \ ^mentIa, dc* 
tticntia prsDcox, mania, melancholia chorea tctinus Indrophobia efa, 
"Uh extracts of nervous tissue is, in tho light of our present knowledge 
less rational than the principles and practices of Mrs hddv The htcra 
turo on this therapy is abundant, contradictorv and worthless. This is 
not saying that the nervous tis««cs produce or stoic no honaones or 
that interesting and u'leful drugs mav not be prepared from these tissues 
But these things will never be t'.tibhshed by indiscriminate feeding of 
dried brain to patients 1 erbaps we would make greater progress if tho 
manufacturers could be induced to use the brains of horses instead of as es 
and sliccp for their raw material and the finished product was taken 
by the doctor instead of given to the paticut. 

Bono Marrowr — The ud marrow of the lioncs is in c 'Cntial factor 
m the production of red corpiiscks aud probnblv m the formation of 
manv iiiimuiie bodies But there is uo evidence that feeding or injec- 
tions of lione-inarrow extracts is of auv prtetu tl value in boiie-inarrow 
diseases 

Tumors — Rational la«i8 for the treatment of iiialipiiaiit growths with 
tumor extracts Las been sought in the principles of vaccination and the 
‘protective ferments of kbderhaldcn. The results arc unreliable or 
negative (Schubert, Bauer Lotzcl and Wisdpv) 
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from or m the absence of uremia Nouo of tbtse claims lias been sub- 
stantiated 

Itakura has rccentlj adrinced the irnel \ic\\ that the kidneys regu 
late the concentration of the sugar m the blood b\ -m internal secretion 
This IS imiiktly, in new of the absence of primar> renal imohcnient 
in diabetes, and tbo absence of h\pciglyccmia or reduced power to oxidize 
sugar in nephritis, except as due to uremia 

Practically all the therapeutic uses of kidney extracts baio been re- 
lated to conditions of impairment of the excretory functions of the kidney 
Capitaiii, Donoiaii, Fonnanck and Liscit, Renaut and others haie re- 
ported the cure of nephnlis and uremm by feeding kidney or subcutane- 
ous injections of kidney extracts Others report iicgatiie or injurious 
effects (Lewandowskv, Semtor) Kidney extracts bale no specific di 
uretic action but kidney extracts for kidney organotlierapy are on the 
market Jauregg and Baier listed (1914) scicu Gennan and ono French 
commercial preparations And hero is a sample of the American clinical 
ciideuce for the efficiency of dried kidney substance in nephritis “The 
uoman was fivo mouths pregnant, tho unoc showed a low specific graaity, 
about 1 per cent albumin, and other indications of renal embarrassment 
bhe was giieu renal compound (dried kidney and pancreas) ifier tis 
use for iuo tnonihs together with a reguJaled diet and rest the untie 
shoued a normal specific grautg and no albumin 1 cannot help but feci 
that wo owe a good deal to organotherapy” (Harrower) * 

In the light of our present knouledge of kidneij functions and hdney 
pathology the treatment of uremta and nephnlis by kidney extracts is 
useless and possibly injurious 


THE LIVER 

The liver plays a reiy complex part in the animal economy, external 
secretion (bile), detoxication (ammonia, amino-acids, bemoglobin, poisons, 
etc ) , mtemal secretion (glycOj,tn, fibrinO(,cn, antithroinbin, immune 
bodies, etc.), desaturation of the fats, storage of vitamins, etc. So far 
as we know, all these processes depend from moment to moment on the 
living hepatic cells, and, as far as we know, thcro is stored up no sub- 
stance of the nature of a hormone in the liver cells Hence, there is wo 
rational basis for liver organotherapy Ncvertlielcss extracts of the Iner 
have been administered (by mouth or subcutaneously) in cirrhosis, dia 
betes, Banti’s disease, hemoptysis, purpura epistaxis, heraatemesis, me- 
trorrhagia, prungo, urticana, snake bite, and other affections 1 It appeare 
that most of this irra tional and certainly useless therapy baa been ad 
The italics are mine — A J C 
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Muscle — Aleit is a goo.I food for most people in health and for some 
people in disease But meat extracts are of no talue as organalherapeutic 
agents 

Lung Parotid Gland, Tonsils Lymph Glands, Retina, Iris Nasal 
Mucous Membrane, Etc— Whj complete the list? lung, parotid gland, 
tonsils, l^inph gland's, retina, in's, nasal mucous membrane, etc, ha\e 
been iisicd, in niorfcni medicine to cure diseases of these tissues ^Vc are 
afraid this chapter furnishes an argument against c\oliition in medicine 
It Mould bo rare humor — if no vero not dealing with human ills, and 
with a profession standing for intelligence and lione«t^, in opposition to 
the quacka 

SuMMArV 

The sum total of established facts after tliirtj jears of clinical and 
cxpenmoutil uork in organotherapy are fc« and quickly stated 

Rut a treatise on the general priueiples of orgauotheripy jniohes 
to da\, in a lar^o measure, the disagreeable and tliauklcss ta«k of clearing 
a« o Mortblo 3 and mislcadnig nibbidi \Vc beheve (hat the reader ulio 
has had the interest and diligcuco to follow ns through this chapter Mill 
agree to this proposition, and wo have ciidcaiorcd to do it on the basis 
of clinical and experimental facts and biological icasoning 

In the greater t isk of poiutiiiQ out nevr lines of possible adiaucc and 
control, MO Laie endcaiorcd to steer a middle course between tho Scylla 
of therapeutic nihilism, and tlic Chary bdis of therapeutic credulity 
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“»~«la ejflialiwi t>l lij 

— 1 o3S 

— foot ttrain 3S 

— mUKletwuti t fnt j 39 
— Inatmcnt < f 38 

~ — torretfliC aln'cn ^18 

— — — lU'cUnilt Ss 19 

— rediHnt hfiit 1H 

— — — renuval uf f hi of infeeluii 38 

— }.a trointe'tiiQA) hM’a>«a Bin! 4 >8 

— — anal lig iiro ilil 

— aj ictti aliKeeaa 498 

— — aj|HD lifilm 498 

— — rfiuleriatili 4 18 

ti|>ation ifiruntr 4 >9 

— rlrttroiiirrapj odO 

— exrrri e 09 

ftO 

— ~ Juoilinnl uhrr 499 
— gattrie iilitr 490 

— — RBBtrifia 408 

— I emorrf oiJk oOf 

— p\ irrlita 4iS 

— uUraM let rax m 498 

xrav m 4JiH 

tgaioi I liiipBctioii Otl 01 
X.»ncf«l « nsi I ratun in -18 
'■'Vcniffl-nrinarx il* i ra alO 

norrfiea IV 

iliatherlnx tn 10 o.O 

eerxiraler iyii» j’l 
— IjamenorrliiB o 0 

— — — tliallieriiix in 0 

exirclsm 0 

I m tnUa 1-0 

— — ionizafi II jn .i”! 

enure 1 "1 

— — — eleetridU in .1-3 

j.l,tKl!TllCa f-S 

Iiatl trim in j21 

— — — loniuttiun in •j^'S 

raliant hgiit in ^‘'3 

— — Mifintift: nferu ^ « 

— — neihrilu > t 

— aiatli rmx in 24 

— r« lianl I f,lit in 5 4 

— — j Ijic lull immatorx comiitionB xi''- 
irulatiti* 1 

— diatlcrni 3 
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^olKn^s ]ui9onin„ autopey in U'" 167 

ciiemical analjsis I6r 

Oir me ICI 

^Jia^nosis 101 

— — -dia T 0818 of 161 
— Oifferential 161 

— bj chemical analj ts 16> 

s in 16-' 

in thl t 
\>ae r 104 

— — tirst aid m ICb 

antidotes KQ 

tefett cas 167 

sjmpt matolc^i of 1 9 

— aural disturbaii e 101 

— — -^Cleyiieat kes respiiaton 160 
cerebral suupt m 1«0 

cutaneous! ions 101 

— — — dv p ea IbO 

tle«a 161 

— — — m tor duturbincea iro 

—naua a KO 

— neuritis lOl 

—“•—ocular di turlanc a 161 
— — — pul e tlan„e 100 
— — —pu ainjt IbO 

— 1 mperat ire chi ii.ea ICO 

— — ta metor d iturbai tee ICO 
— — tomitiiie 100 

— — treatme t mctlod cf 16 
———antidotes 104 10> 

a t n 104 16 j 

———kinds 104 
— — — renotal of P laon 1C 

Ij em tics 163 

— — — bylatSoe ICI 
— ————contra ind i tions to 103 
— — — — ttncsccticn 
— sjmptomatic 1C 166 

— references 16( 

— reUticn to or^ i m 157 

— — f ctore m difying Iji 
a'^e 1S< 

— — — disease 168 1 9 
Posterior lobe 8e IhppK t 
lOSTtBAL LETFCTS pi } I tl rap> 10 

rijsiotl rap\ 

PnEO'CA'cer effects f panercate loinj on 
f03 094 

Priessnitz pack, in aeut bronc) >1 4 S 

Prostate l\pert opl > of o7 

— — rad um tier pj in i7 

— 0 ganotl e apeitics bee Organctliera 

— — Tc raj thcrare in 0 0 3 

PKObfATiTia plj i tUcrafs in 23 
Protein „ lantJ cf 37 

— Ii lu d 37 

— p ecif Unts of 3 

— sU dard rat one f ice 'NutrrtJ n and 
Dietetics 

Ptrtein requirement. See Nut rti n and 

Protuns Set Nutrition a d D etet ea 
1 ROTOFLA^U adsirpll' po»c 8 of 7 

— — { ctors 1 III nc _ 7 28 


Iboiufi^asu coll la! n titution of 00 
pBiBlii pfyi llierai-t ii ^IS 
' radi u) tliernpc ii i 


tl rapt 

Radiant tight PI totherapi I hr lo 
tl *p\ 11 nn Herat > 

RAPimira iatiti be \ ra8 tl crap\ 
Radiother&peutica '>ce Radiotl e apt 
Radiotherapy ‘i r R Jium tier pj \ 
ra\ tl rupi 

Radium '< e Padium t! crapj 
I\(lUUoia\H 4 )4C 

Radium therapy 43 

— abd m nal co diti ns a d C 
— apjUUon f >l 

— — details of u4 OS 

— — g tral tul s C3 04 

— meil ds f Cl 03 

- — protection of patient 501 
cri rioscl r la a 1 .>00 
•.-artl nl s and o 0 

cl in o6 

— — c iwtrleal o 7 
—arthritis lefvrma a and 6 
' brain tu or a 1 71 
-.-br ast diseaae of and 5 

— car inoina 5 6 

— I at patlol eCal cond tio s of and 

SiS 

— cot ind atonsto 500 SO 
— CToeefire 64 

— d ef tl erap> 3ru 
teclocof 5CC 08 

— de8elopneat f 43 544 
^diab tc nillitusaiil 5(0 

— manati o 1 

1 cf tre tl i>l 

pi 1 I icil act n of o 

e of a 1 

— e\t rn I u c f C8 

— je di cn cs of a d <1 

iDin a 1 e%elil 371 

— — pacil of rii a and 1 ns 571 « .. 

— t lit « 1 S 

— n d k liiHa e and 574 

— indeatioist r .^GO 

— int rnal e of oCO 

— joint tube ul I f and oi 
—I uVem an! 8 tiv 

— hmpl ma ai 1 4 

— I outb di case f an) 3 
—nose d s r a d 5.3 

— neuralgia anl 600 
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Physiotherapy poiitural ilrfccU and 
!!tollO<l8 tjies »{_ 

— radiant ii^ht in 213 

— rifercncen i3>o-(. 

— ns]iratur\ disincca and uOl 

— — Iroiicliiti 04 

— — 1 rood ipiiiuinonia o04 
oS!>\ 

emp^«ma 11 

dialliernu 511 

radiant li^ht j 11 

— — — ultratiolct light oil 

lar\n^itia o03 

f.as 003 

■ — tuUrcuIoUB u03 

jilcural udl esiuiis oil ol2 

— — ploiintis oil 

— — — IiatUrinj jll 
Iiirnm iiia lobar 04 

— — — (Jiatliirmt Oo 
clinical rtsulte o07 

— — ifr«it oOO 

— results in \nrious t3r*» ''Oo 

oUO 

— tfclinic Oo 

— — — t'pea of oOo 

siiiUaitis 504 

ton illitii o03 

tuberculosis pulmonarj o07 

exorcises uOS >00 

Ii'drotl erat e olO 

— — — ma sage 510 

ultraeiolet ligl t o03 >10 

— — technic of application o09 olO 

— scars nnd u24 

— — liiUliermy .8 
gaUaniim >-8 

— — raliantligit u‘’9 

— skin di rases and 513 
acne oI3 

ultrsciolit light ul3 

— xra^ ,>13 

alofocia ol2 613 

— — aloiccia areata ol3 

angioma ,>13 

clectr lysis ,>13 ,,14 

radium 514 

boils ol4 

burns al4 

fir^t degree 514 

skin grafting 14 

~ — — ultraeiolct ligl t ol4 

— — carbuncle ul4 
liatherme 514 

— — eallositic 515 

eczema ulC 

— — — ultranolet light 510 
cpitl elioma ,>16 

— . — radium and X raj olC 

erjaipelaa 10 

— — iiltraeiolit light 17 

erethema induratum 517 

_ — leukoderma 17 

— — lupus li 
ncei 517 

— — pniritua ol8 


Physiotherapy skm dibcases and pru 
ritus raihuni >1H 

ultraeiolet light ul8 

xrae 518 


imiritua am 18 

electrnitj >18 

— — — lolin lonirjition ol8 

X raj ol8 

pruritus senilis ,>18 

ekctncitj ol8 

xraj ol8 

— pseriasis ol7 
— — radiuni in ul2 

— — teUngiectiibis ,>10 
——tinea *>18 ,>19 
——ulcers *>12 

radiant li„l t ,>10 

ultranjlft lidit olO 

ultraciulct light in ol2 

— — X raj in i>l_ 

— ultraviolet ]i„ht III 213 

— — irtectseif 213 

— U S Armvnml 211 212 
——results of 212 

— U b Nftvj and 21« 

— — results of 212 

— 'U b i ublic Health Sernce and 
217 


— V cationai training 217 

pineal body )n or^anotherapcutica. i** 
Org-tiiotheraiculics 
Pituitary body Scelljpophjsia 
Pituitrin, in e rgancthcra(cutica >>,8 oJ 
I uiRisr In Irotl erapy in 4.3 

— phjsiotberspj’ in ,>10 oil 

— tlcrmritl erapj in her fhermotherap) 
licifttTia phjsiol) rrapr III olO oil 
Pluriglandular organotherapy See Or 

ganuUierapcuttcs 
I NmuoMa litdrothcrapy in 444 

— lobar o04 

— — diathermy in o04 o07 

— tl crnieiU erapv in ^ce Tbermotherapr 

— \raj tierapj in 030 
looaeaa InUrotlerspj in 431 
1 Olsoxixa f>ee 1 oisona 
loiso\<< absorption of 150 
latlaof 150 157 

— — Rioditicatiuns 15i 

— adiainlstratie)n methods of loC 157 

— alteration in bode 159 

— rlaseiOcation of loo 
——chemical 150 

I — pfi«<ii>]o"icaI 1 l>o 
I — deposition in bodj 1,>9 
' — (fTects of l''o 

cemlilions inodifjin„ ISo 

' — elimination by bode 159 

— fa tors mudifjing 157 
habit 1 8 

— — idiosj ncrasT !,> i 
— —tolerance 1 8 
— fata of 1 9 

— form of IvO 

effect on action lo6 

— poisoning 10- 
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Scoliosis physiotherapy in s»3_ 

Secretin, m or{.aiiotl eiapy bee Organo 
tl rapeutics <i - ii4 
^ECBETlov mechanism of 52 

— secreting 8\ tem 49 

— selectiie o 

'=iPTic JNFECTiox thermotl erapv m See 
Thermotherapy 

Sequardotherapy See Or^ i otl erapy 

^aoca, hlood transfu i n in 48 

— ealme s lutions in 48 

Shott Nauheim exercises in fuitti nal 
1 art distuil anccs 497 
•'IGSIOin IMPACTION pi 1 lotl trti > in 
UO 

Mm 8 TEACTfi \ lay therapy in 6 0 
'^I'llsiTIS pliysiotheraf J in 504 

— tlcrm theraiyin See Iherm U crapy 

— \ ray therapy in b 0 G30 
Sinusoidal current <See El trotl erap 
''MX DivEASEs Of eUmatic tr (raent of 

2UG 

““physiotherapy in 518 

— radiumin 'lee Hiytiotherapy Ralura 
tl erapy 

— tliyr id rganetl erapy in GfS 

— ultrayiolet li(,ht in h ePly Ktler jy 
■— y rav 1 bee Hy lotherany 

Sodium chlorid al orption ny inlc tinal 
tract 61 

me iani ra tf 61 

Solutions 48 

— I ot me 68 
defli iti n f 68 

— saline 48 

- m h morri ace 49 
si ck 49 

— standard 4 e Pharmacology 
Spas ^ e Bat olocy 

Spleen, in organoti erapy fee Oi~»an 
tl erapeiitice 

— X rayr therapy in 9 

Splenectomy fi e Or^anotlie peutics 


‘^PBAiyg thermotl rapy in See Tie mo 
tleiapy 

oTAByATiox A'ee Nutrition and Dietetics 
Static Electricity be El etrother py 

hlOMAClI ATOMC C0M)IT50>8 Of tl erraO 
therapy n hce Tl m lb rapy 

— digea ea of liydr therapy in 43 438 

— pliTbiotl e apy in 404 
SiBixyoLUTiox tF UTtrUB th dotlierapy 

in See Tlermgtl crapy 
Sunlight therap utic use of See Photo 
_ •' fopy 

olppiBATiyr (t)XDiTlo>8 lferrootbcr8py 

1 See T! ermotherapy 
Suprarenals bee Orcanotl raj utits 

“tHEACfc lENaiox ULMS Uiff renliatcd 

fr m osmotic u embrai e 00 

Ni RGICAL TLsmcLLO IS vp Tubercnlo A. 
^icoais y e IuHqU infxtions 
Nyyj IS yviovRi xr y lie apy in 016 
617 

''iPiULis I ydrotherapy in 439 


TFXXNGIFCTASiy jlv tl p in 1 
Pe DosxNOVins bee f no itis 
lENDOVU: MTIS Ire 1 1 itis 

TenostnoutIs ply I pv n 4S-I 
Tesla current ^ El trotherapv 
Testes m r^anoti py *> c Ur{ 
ther peuti s 

TtTANT Se O „ tl tl rap ut s Oio 
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ad u tl rapy i 

— xray* eff t f n '){ 
Thennat springs^ m I 4 ( 

Thermopenetration bee Dis 
Thermothera^y 348 

— an luraCcd and 389 


iKdy n <1 

— — dArs n al c irrent iil8i3 
lefl t r r« 

— — dry I t a r 3u8 

i,p { 3P83 0 

Icct I f r r (‘ol 9ypl mlion 

3 

— — hi-l irequ ne\ urr 1 1 371 
M,e* 1 S 

hydr Ih p ut c 3 0 3 1 

ande ent 1 It 1 at) 3y4 3f> 

— — I pa types of 30- 

F n en TO® 

mcanle c nt 1C< 304 

mar ne «a 11^1 1 in 

m rcury y por 30 3i } 

— quaitz call) n arc ri SC 

— — nioner ty) a f 3 3 3 j 

rtlle t r 3« 0 309 

f SCO 307 


-ult 


I Ut r 


01 


) rlpKil 1 tl 371 3i- 8 

— — — elfects 38 

equ puicnt 381 

in Army 38 3S3 

app nd citis catarrhal and 393 

— J rs Uf rem a 3 7 3i>9 

— bell and 394 

— lirvi ea and 39 

— bur a and 'Ti7 393 
cb I ey ( t a d 393 

—contra indications in 393 

— ronjuiictiyitis jrurul tad 3S0 

— coryza ai d 360 

— d Axa ay al cu r t in 3 3o3 

— direct bipolar 3o3 

— 1 iccat on see Ln loti er 1 y 

— datliermy 391 

— ncninfetti e local conditio s 

39 318 

— — cat ouiy lilia and 403 

— — pehic conditions and 39 
— — pne monia and 391 3> 

— results of treatment 39- 
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Radium thcnp 7 peinc «n<i -im 

osj 

artificial nieji jau-^ o»l 

— — (ladder di'^icii o T 

RKnorrhagia osCi 

mtlrorrha'*ia o«0 

ffostale J** 

rectum o ” 

■ — — uUrus. a'S 

— — benign turner cif 5a0 
carcimmaof a » 

— — rebuff a of tr -atmeiit, a S a&O 

razina 3 b 

vulva a b 

— incummia croupous and ioO 

— rajio-avtne mlB-tances a-*4 a. 0 
apjUcati n ot aaO 

eaternal u>« of aol oii3 

— radium aat 

— — action of V>1 aa_ 

effects aal >o_ 

— — — — general >j^ 

— local aal aa„ 

application <f 5a0 5al 

care la laodtinp a4a 

co»paTi-M.n «uti X rar aa3 

derinat< Iigy and a43 

— — devices fur landlin^ a4le-a49 

— — di*<t)rtrT cf a44 
emanation* of aal 

— — — loea of strength mI 

— — phvsiological action aaa 

injuries inciJ otal to hatidlinir Wa- 

a4 

— ——method <f avoiding alt wO 

st-tnpums of i4 - 4” 

— — — — etange vn U xrd at> 

frencrat a4s 

— — — — ol jectire clangrv, 

— — — — ubjective di turliances. >47 

— — tr temic aaO 

life of aal 

medicinal use of 3a4 

— — — method ol administrallcn *k»4 

— — me'Otlionujn a43 

pr\ pertirs of j44 

Radium K.li C aSl 

rats, 44 54a 

— alpha. a4a 

— gamma 54a 

— — — screening 45 
salts of 544 

— — thorium a43 

— — Iran formation of 544 

— rars emplored 545 
alfha. r4a 

gamma, 54a 

rhcnmati m acute articular and 5,6 

— sl-m di-^ascs and Cs 
——angiomata, a 0 a 1 
uipioneurotie edema a 0 

— — contractures, a 0 


Radium tberap 7 sl-in diseases and eji 
dermc id carcin mata aCD 
epithilijmata ao9 

— — keloids a 0 
— — kcraio-< s, ao9 
——lichen flanti a 0 
——lupus erviliemalc u* a 0 
— — lupui vTilgaris. a'O a 1 

— — f apillomata aii9 
— — pruritus a 0 

ridcnt ulcer >69 

——roentgen car Icaion* aC9 
rerrud« aCJ 

— skin le ions upetficial aCa 

— luumirr 581 a _ 

— ur^iral use of at>l 

— vfhilii and aoO 
—therapeutic effwts of aa6 
-throat di>ta‘«4 of and ai3 

— thvmus gUnJ and a a 

— talus of aSl 

I EamoN OF nrcE.votATIO'r 29a 
Purrt u iJrn K-areii onia of radium 
therapv in, a'i 

Rehabilitation therapy '•ce Occupational 
thirapv £<>» 

Recval oieLA^LS haboolcgy in, <ee Bal 
neol->gv 

f ETxoptcnrc osci^B effect of x rar tber 


ajr 


I a'ld 


cvFtBAToar hi. USES halneolopj' in. ee 
Balocologr 

-rlimatie triatoect of >0>> 

— hrdrothcrapr id 4*7 

— ihvfioUicrapv in. s e Phr lotlcrapr 
riiciuvTi 14 acute articular 4al 
hvdrnVherapr in 4al 

— — radium tlerapr m, aad 

— balaeol grin vee Balneology 
— cbitinic 431 

■— hidrotherapv in 431 
' — radium therapr m 5au 
mukcuUr 43'_ 

— IvdrtUcrafv in 43- 
thrroid (rganciherapT in C69 
rociMvTOUisi uves climatic treatment 
of dOa 

riCEET<r. phv lollierapi in 4 m> 

FviiEbT rixTX. /'cellcer 
Roentgenotherapy '■re ^ rar therapv 
Roentgen ray re \ ra" 

I oEMv.es X.VT ix>io\s radium therapy in 


i30 

Salme solution, '•cc Solutions. 
VLTlxclTl tl ermotberapT in oe j 
m Uicrapr 

Salts. See Nutrition and Dietetics, 
svacouv X rar therapv in 6-9 6-1 
pbvsiotberapr in. re Phr iii 

apt 

Schnee bath. re Electrothera v 
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Thermotherapy uhraviolet raj xisy 
drrraatitu aod 403 

— ur I ic Old tions a d 31 

— urti di a and 300 

— uterine hemorrl afce and Sf 

— uterus suliniqlut on of and 306 

— lesiculitis spe ific aud 3o 300 

— wbrlpool ball 3il 3 3'»'’ 

treatment f w un 1 and 2S_ 

— — littonsaod 3Sd 

— a raj 3 2 
‘apparatus 3 

— dir ntal tjpe 3i2 

~ — comparati e tlletts \ ith radiant 
li ht 40. 403 
dermatiti 403 

— — — ultraviolet raj in 403 
Thoriuin 8t Padium 

liiBOar DiaEAftES Oi r <lium therapy in 
i3 

Thymectomy See Organotherapeutira 


Thymus in organotherapj iee Ot^ano 
tl rap utic 

•— rad UQi tlerapy in 6o 

— xriytlerapj ITeit cn 0 
Thyroid. *«« Or"anothcrar|eutic« 

— xraytLerapj lu 0. 

Thyroidectomy effects f C6i 00 
Thyrotoaicosia ' Ooiter »\<pftlaiiDtc 
TiiTroToxi III tlj c d eland Wl 0 
Iltrt (hj otlciapv in 318 alO 
TltCA Io^6t8A^e Are Fun^u infectious 
i n 1L1.1T1S phjM tl erapj m j 0> 

jov itH DissAtES or X raj tlemii in 
023 fl ' ‘ 

loxLtMa lydrotlerapy n Ser Hydro 
tl erapv 

J uxio cotCLfTRATioy and intoMcati n 06 
Toxic UB4TAXCES con entrati n of 00 
— -eff-ctof W 
la Kid j c ll 0 

removal cf 50 

loxicvLOGV A e loia ns 1S4 
Trinatheriry Ar U tl ermv 
itBtBCHaiM piLiioxAur (I inatie Ireat 
meat f 01 01 

lei tl apv in 14 

1 vdroH apv i 440 510 

jljeotl rapj in 0 olO 

til rm tl r pj 1 3j0 

X ray tl rapj in C 9 

— surp al 190 

lypHoiD FEVts n and bath in Arr Hydro 
therap 

— full! tl in Itre Hvdroll erapj 

— 1 vdrofber j j i 44 


Llcui duoJ nal 409 

— — p1 si tlerapT in 499 

— g» tr c 4 19 

*— — |lvMot!erapv i 499 

— ihv otUrnp i 519 

— r dcit rs 

ral urn tlerajv i 08 


Ulceb varicose ultraviolet light in 
al9 

Ultraviolet hght m pulmonary tubercu 
Icsi 08 It) 

— akin disea es ol 

Ultraviolet ray sec Heliotlerapj- 1 9 
1 hototherapj Tl eriiiotl crij v 
Umglandular organotherapy x eOrgano 
tl erap utic 

Lspuic coMiiTiuNa tl ernioU erapy in 
kn Tbermotl rnpv 

luNABT SFCRETOUl St&TEU dl I lon of 
3 

bio a oi 

secreting membrane o3 

unne J 

Lbixi^ tl fur is n ol 

— t Dip t on of 53 

— 'd a I ed sub tanccs in 53 
— — dl tnbui n of 1 

— — — fa tor mfluen in a3 54 

— fuUhatcs in J 

— urea in 83 

IsTlCAUA tie motl rapj i ffeeTbermo- 
tl rapy 

iTEiixB itc lOhRHACE. hcr IIcDorrha e 
tTFXl-s beiign t 0 s of 80 

— — radiui (I sp in 

— cartim a f 5 8 

— — rad ui ther pm o 8 u80 

— infant le 1 

pbj loll pv in 5’1 

Vacua cvittnoF radium therapy in o 8 
V ARicooi t LCER Sf Liter 
\ EMCutiTin x9Eciric tl rmotl erapv in 
fferTlernotl rap 

VistEnonoats pi therapy n 409 
Vitamin diet xer Nutrit n and Diet 
Vitamins '' ^ut ition and Dietetirs 
Vocational traimng x e Occupat nal 
tl erapv 

Vulva (ascinoua of radium th rapv in 


VVates al sorpl'o by bodj' 44 46 

— aadurctir 39 

— oat I ( ID I dr 41 

patbo) I al 41 

jhv tl ical 41 

— free 11 4I> 47 
defin t <n f U 

— htdrat ■ 11 

dtfin tl i of 11 

— m intoxi ati n oO 

— ret nti i of 43 
— — cau>es f 43 

— — effetts of 43 

— ecret n of I v bodj 46 

— solvent prope ties of 11 

— 8 V utso Ital e I gy Hj-drotheri] y 
'Nntril on and U tteli s. 

Water therapy vG x e also llj Ir ther 
P' 

Whirlpool bath. Xf Tie m tl rape 
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Themotherapy Jjemcnorrhia ddJ 3JS 

JiaUiiTiii} 3U0 

static ua\e oP3 

— eiiUar(erili8 oMitcrant and 3DS 

— tiiJotliornii 308 

aifarntug S'* 3 

cj itlielioma aud 309 

lumorrlioiUg and 400 

kcrmo»c ftpd u30 

pliltl Ills and 400 

tocliiueof 3JJ 

ton ils and 400 

\arn «.e ulc r and 401 

— rj illieliunia and 3JS 
cn tothcrnn oil 400 

— rnstpclas and 387 

— cntliiinoiiKlalgia and 303 

— fplonaand tSj 

— lin cn light 3t 

— fracturca and 397 

— fun^iu infution and 300 
fccalp 390 

akin 300 

ttpea of 300 

faxTis 3d0 

— — — s\coai8 3J0 
tincatonauran* 300 

— gangrrn? and 3J8 

— iinrrljeat arthritis and oOO 

— — ImrU (r«jutn«> currant 390 
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— VTclti 58 

— renal tu! r iilo i 81 

— arphilitic aortitis 440 
DiETtirLSiLTiuTB as 1 duMrial poison 

6S, 

Differential air pressure m lung tumors 

Digifolm in nepl tis o>1 5 4 
DI4 >it\us effect on puln nary pre ure 
f 01 

Digitalis in amyloid di ease of kidno 
077 

— angina peetona 8 287 

— anifiD pu ning C 

— aiiri ular til rillati n 30- 

— br n I pneum n a 109 

— eon^ tl n f iun s J4 

— dl ord rs of heart beat '*9» 300 30-’ 
31*3 311 

— mMi n 4 

— e nt al hrpertrn on ulth cardiac in 

ol raent 3' 393 3* 3’)'* 403 401 

40 406 408 411 41 434 

— mvirnTlitia 4 3( o3 2 8 ni 

■>04 . 

— nephritis $41 840 8)0 5>8 560 

— pa sue onzesti n of lung 94 

— pen arditi IDi 

— pteiin V 148 

— pulm nan edma 07 

— pulmonan cnipl \ nia 114 118 

— thoracic an u \ IS 449 

— (Ir mbo IS 440 

DixmiyLarLPs iTE, as industrial poison 


Discntuata Of nEART peat 03 

— he ita> lie rt li a-a-s of 
Dispargen, n e Iwardili 13 

l»i T MI88I8 b c Tropcal diseases 
Diuretics i anuresi un3 

— n piriti 84) 19 S 3 556 

— pi my 148 

— auppree n of urine 603 

Diters rauT Ber C i n-divaae 
Dobells solution, in laryngitis ‘’1 
Douches hot m renal coli 0''8 
Dowers powder *a a u(e I rrngiti ‘’o 

— <t niatous iaryngitis ^3 
Hatcaxciu MtniYExaia Ber Tr pieal 


I < 


1 fli r 


DiMoru rcvEiL Bee Lei hmania ii 


1)T rutciA and pericard tii ISO 
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INDEX 


Chloral hydrate m treatment of bron 
chltl9 4J 

— kiJnej of prcRnaner 6i8 
Chloramid m treatment of bronchitis 

43 

Chlond of iron in cpistaxis 18 
(IILORIN a« industrial { )i on 087 
Chloroform effect on pulmonary pros 
sure 01 

Chloroform m treatment of angina pec 
tons -in 

— arrow ppison 00“* 903 

— e sential hvpcrtcnaion 401 

— kidne\ of pregnancy 678 
— renal colic (lOO COl 
—uremia 429 

Cholecystotomy m distomiasi 87» 
CiioRuiTis <0003^ and chronic laryngitis 
22 

CiiOBEA in etiology of chronic myocar 
ditis 232 

Chrortuc acid m chrome rhinith 7 
Chromium comfouxds as industrial 
poison CS7 

Ckbomc 4.TnoPuto labtscitis 7ce 
Larynx diren'es of 

OlROMO bho'^ciiitis Bte nronchitis 
chronic 

CiiROMc I^TERSTITtAL Ke?nniTis 
Kidnej disease* of 

ClIBOXIC rvnE>CIIYMATOUS {fCPlIRITIS 
See KidnO diseases of 
ClIBOMC PJILE3ITI* 403 

8ce alio Blood vessels diseases of 

ClIBOXlC SirOCARDITIS 227 

iSes also Heart diseases of 

Citnoxic rxEUMOMA hce rneumonia 
chronic 

CJIBOXIO VAtn-LAR DISEASE OF MEABT 
fee \alrttlar disea e of heart chrome 
Churchill s tincture of lodin, in industrial 
infections 6 9 

Circumcision m enuresis 023 
Citric acid »" embolism 4«7 

— phlebitis 40 j 

— thrombosis 448 449 

ClaudicatiOX IVTERMITTEXT In arterio- 

sclerosis 370 

See alio T1 rombo angiitis obliterans 

Climate in atrophic rhinitis 8 

— bronchiectasis 02 

— chronic bronchitis 48 

— nephritis 623 620 

— pulmonary empi jsema 110 

— tuberculosis of the larjnx 20 
Climatic buboes See Tropical diseases 
Clothing in nephritis 523 
Clylotiiorax See Pleura diseases of 
Coagulen in bladder tumor 03^ 
Coaltars, m p>eliti8 584 
Cocmx nuiNA diarrhea ; 

Codem 

443 

— VsowebAUS 43 

— edematous laryngitis 23 

— phlebitis 464 

— thoracic aneurysm 444 


C^^ver oil and baking soda in onyalai 

Cod liver oil In chrome bronchitis 62 

— osteomalaeta 49C 

Cold applications in pericarditis 104 196 
Cold baths m pleurm 147 
Corn oetupational diseases and Sec In 
(lustrial diseases 

Colic rex vl. See Kidncv diseases of 
neplirolitliiasii 

Colitis llceratut 8Cr 867 
Collargol in endncanlitK 213 
Colloidal metals m endocarditis 213 
Colloidal therapy in undiiUnt fever 813 
Colonic irrigation in suppression of 
urine 603 

COUPBEXHLD AIR iLLRESS See Caisson 
(liseise 

Compresses cold in acute larrngitis 20 
CONOCMTAL CARDIAC DISEASE 3 ’ 

— Sfc alto Heart di ea es of 
COXOEMTAL CYAXOSIS 325 
CoxcESTiox OF LOxos acliie Sea Lungs 

li«ea e* of 

— Iijjostatic S e Lung* diseases of 
— passuc 8eaLung« diseases of 
CoNJLNCTiMTis ultraviolet rays causing 

i24 

CMbdge tube m production of x rays 

COFFEB as Industrial poison 089 
COBOXART ARTERIES cmbolism of 450 
COROXAKT EMBOLI«M 403 

— keoafso UliAxl lessels disoascs of 
COROXARY THROMDOSIS 403 

— See alto Blood tcsacIs dia'^scs of 

Coryza acute See Acute rhinitis 
COURRATURES Cttisson di ease 

Cramps mlsculab £ce Muscles diseases 

of 

Creolin m ozena 10 

Creosote baths in bronchiectasis 04 

Creosote in bronchiectasis 04 

— bronchopneumonia 10 l» 

Cresol in mdu trial infections 659 
Cbookex tdiib in production of a ray 
733 

Croup false. See Laryngitis spasmodic. 
Croup iiEMBRAxoux See Larjngitis 
membranous 

Ckolf SFAbMODic Bee Laryngitis spas 

Croup kettle m spasmodic larvngitie 24 
Croup tent m acute larjngitis 20 

— inemi ranoua larjngitis -5 

Cuirx FATiGOU* as cau e of dengue fever 
816 

Cupping in bronchitis 4 

— essential hjpertension 30,j 

CU8IU\Q 8 THEORY OF BE.XAL SECBETIOX 

609 

CuTAREOua TUBERCULOSia See Tubercu 
lous 

Ctardx as industrial poisons 687 
Ctanooeh^ and its compounds as indus 
trial poisons 687 

CrsTins See Bladder diseases of 
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Cyttoscopic ni«tho<l of radiation in 
III Id r tumor 043 
Cystectomy in bla Ider tumor Q4< 
Cystoscopy in diagnosis of hrdrone 
phrosis 504 

— renal fuherculoai 610 
Cystotomy Buprapiibic in bladder tumor 
C38 

Ctsts of bladder Bee Bladder diseases 
of 


Dakins solution in pus infeetlons 94 

— ulcer <96 

D Arsonal current m bladder tumor 036 

— tul erculous cjahtis 019 
Decapsulation in anure la 504 

— ncpiritis 556 

Decompression in prevention of raieaon 
dl PBM <01 

Decrescfxt AUTERToaeitatosts 3<0 
Bfiiii RORr See Tropieal d eea ea 
Bnioin CTSTS See ilediastinum diaea es 
of 

nETGCE stvia See Tropical di asc# 
Deny s filtrate in tuberculosis of larynx 

Dcbusl insniUTUsis s^e Lei hman 
nuns 

DsBJtATms acute Bee Industrial dis 
eases 

-radum (3T 
-xray 738 

OravATiTK TACTITIA Industrial dis 
easFK 

Opb lAToacTosiTis Bee Po1j-ib>o itis 
acute 

OrnMATO Es occuPATtOTAi See Indus 
Inal dl cams 

Desiccation in blsddcr tumor 030 
Diaohoresls in suppre sion of urioo 003 
“•uremia 4 0 

Diaphoretics in pi urias 144 
Bisrktiiu in intestinsl actii to omiasi 
879 

•“ vucetat 1 jnaniaai* Of 
Dichloramin T in pre tnli n o( Indus 
trial infeeti ns 0 4 
Diet after tl oraccnte s ir 
Diet in acrid aU to c rcbr I xes el 4(3 


4'‘3 

“a ute pericarl tis Iff 

“aortic or thoracic aneiirjsm 4t 443 

— arterinracl r sis 3u9 
“ bron h pneiimon a lO 

— cnronic bronchitis 1 

“ sirtisi Ji>pertcnsion 3S 387 Off 
4114 4'>3 * 

“I rital le Icai 319 

— kilnev of pr j, a e 5 7 
~ lith xsi 004 i>0o 

— moiab! kilny r0_ 

“mnsciil r r! c imatism 

— mvorarlili 4 2 0 8 0 

“n phrltj „ T 64< 554 800 56 
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— 0 leil s o I rm: 
“osteoiiialicla. 4 
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Diet pMebiti 404 
—pulmonarv edema 07 

— py I tis 54 

— renal tul r ult> is 61'’ 

— asphil til rt tl 440 
DlEniTLSlLPitiTC as ndu trial noiaon 

r4 

Differential air pressure m lunjj tumors 
1 0 

Digifolin »n ncplirilis ->>1 554 
Digitalis elT c( on piilm nar> pre ure 
f ni 

Di^talis in amvloid di a e of kidney 
577 

— anpi pectori 4 "S 

— ami n p< I m n i o 

— am Ixr tibnllati n 30 
-*bonh pne iinoniA 199 

— on" St on f iun 94 

— d s riers of heart boat 9 g 300 390 
304 3tl 

— eml li m 4 < 

— cs ntisl hiperten ion " Ih carJiac in 

ol em nt 31 3 >3 39 399 401 404 

40 4<10 494 411 41 4 3 4 < 

— -m\«c rd tl 4 «30 ’>3 2 4 (*’ 


— pi dt 190 

— picu IT 144 

— pi Imo n I m 07 

— pulmon rv empJ } Rin n't 118 

— tho a I Dcunsm 445 

— tirombo 449 

DnieriiTtsttniaTC is indiiilnsJ poiaon 
64 


of 
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Dl ORDERS or liriRT BPVT ' 

— .A e uU Heart <li es or 
Dispargen. in nlocardlis 13 
l« TSMiv is ' T Ttoi cal diseases 
Diuretics 1 ■ I'r ” 503 

— n plriti 4.1 549 w3 5^6 
-pi m V I4S 

— jxelt i'*i 

— ppTO" ion of urine f03 


— uremia 4 6 

linens PAisr her Cai onsli ase 
DobeHs solution m larynciiu 1 
Douches hot m renal n I c Sns 
Dovers powder > • u>e larjnpUi 20 

— eleniat »s iarvnsiti .3 
liBitTsuit-s Airmxrxai See Tr pical 


li cs'cs fll n SIS 

Drainage of legs >n n plritia, 55 
Drug therapy m renal c< ti COO COl 
lOJ 

DiMrm rmau Bn Lei hmaniasi tis 
reral 

Dust eau Ing pneunioeo os 3 

I)f CNTEBT in lnt<Mtin I sehisto* miasis 
6 0 

DrsrilA li and per carditis 139 
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DTBPfEt in cai‘i«on-(li‘!fase Ol COf 

— silieosj** 7i3 
DrspNE.v or acidosis 393 

Ecni>ococCTJS CYSTS *?«ri(?ura diSMses 
of tumors 

Eclipse busd'tess 72i» 
fcZEMt bcc Industrial dispa pa. 
Edebohls operation in anurp is 593 
Ldfiu pulmoysbt Sfp Lungs dispasea 
of 

in p pntial Jijpertpn ion 

Edeuatoi ■? LAicYNCiTis See Lsrjnt dis 
eases of 

Effort rtndrome 313 
Ehrlich Hatta m tiUna is SSI 
ILECTBIC OPimiALJIIt |_0 747 
ELFCTBlrsi, BIB S 1 4_ 

Electrical BiiocK <43 
E LECTiiitiTT *^re Industrial diseasea 
Electrocoagulation m bladder tumor 
C3G 

Electrotherapy in arteriosclerosis 370 
3i 5 

— atropine rliiniti 9 

— enuresis f.7 

— lead poisoning f7l 

— morable kidnej 501 

— muscular rleumatism 4S3 

— mjositis 484 

— paraljBig of bladder 6 3 

— phlebitis 4C7 

— pulmonar} edema 07 

— thromlio angiitis obliterans 4id 
Elimination tlirougli liwel and skin m 

nephritis S4i Sol So- SCO 
E/nbolectomy m emboliam of extremi 
ties 4eo 
Emgolisii 450 

— aortic 45fl 

— of eTtreniities 455 : 

— pulmonar) Lungs di ei p» of 

— Bee alao Blood tesseU diseases of 
Emetics in bronchitis 40 

Emetm m sprue 52“’ 

E MPiiYSEKA complicated by acute bron 
chitis 3j 

— pleuri V and 143 

— pulmonarj Lungs diseases of 

Ems water m bronchili 55 
LtciiONDRoMA OF PLEtJBA See Plcura 

diseases of 

F>DARTEIHTI9 OBUTEBATltO 3<5 
Eydabteritisobliteraws Bee Thrombo 
an„iitia o1 literans 

Eydemjc hematuria 8pg Tropical dia 
eises endtmic hematuria 
Eadocardjtis 207 

— See also Heart diseases of 
Endothelial carciyoma of pleub-a 8ee 

1 leura diseases of 

Enemata in intestinal scliisfosomiasia 

Enteroclysis m renal col e 599 
!• vTEBOPTosis ’^ee Kidney dis nsea of 
FpinepiirI"! effect on pulmonary pressure 
90 


Epibtatis m e »ential hypertension 41( 

— Telljwfeier 843 

— Sec ol«o No«p diseases of 

Epitijeuoma 791 

Ergograph <5- 

Ergot in liematuria 504 

— jaralssis of bladder C23 
Ergotoxin, effect on pulminarv pressure 

Frytiiema ultrariolet rare cau mg i2’ 
Erythrol tetramtrate in nephritis °543 

— tlioracie aneury ni 444 

EsYrnBOPiiLUfM Ioi ons— reptiles 

— fish — arthropods and plants affections 
due to 

Esmarch bandage in rmholism 4o4 
Enopiiaceal forlio body 8fe Bronchi 
diseases of 

Frscvtial iitpertenrion 3i8 

— See alto Blood sesscl* di ea«eA of 
Ether m arrow poisoning 90- 903 
— mell emoglobinuria 500 
Etiimoiditis iiYPEBPL-iSTie Bee \o e 

diAeass of 

Eucalyptus m intestinal distominsiA 8iS 
Exercise moderate after thoracente is 
)C> 

Exercise m arferio*c1rrosis 309 
— chronic broncliitH 51 
— e Acntial h} pertenAion 387 403 

— irrifahle leart 318 

— Iithiasis 604 

Expectorants m pronchiectasis On 
—of bronchitis 4] 44 54 58 
Extmhaz ardoun jndustrigs bee Indus 
trial diaeases 
Fxtrasystoler Sflo 
Lve-stbaix 720 

Factory Department ol Bntish Home 
Office instructions for use of first aid 
kit 6i8 

; Faraduation m enuresi* O’O 
tAT SAIBOUSM 4oO 4 j4 
Evticle iSDUaTBlAL See Industrial dis 
ease 

Fel bovia w lead poisoning 072 
Femor^ vein ligation in tlirombo 
angiitis obliterans 4(0 
FlBIULLATIOY AURICLLAB 301 40l 

See aho Blood lessels diseases of 

lleurt discAPes of 

FlBBiroLS FLEUBIST See Pleura diseases 
of 

FlRBONA OF THE PLEURA See Pleura 
diseases of 

Fibrolysin m arteriosclerosis 3,2 

— thrombo sngiitis obliterans 47o 
FiBROUTvoif 1 Ol BLADDER bee Bladder 

diseas a f 

FlLARlA See Filsriasis 
liLARiA LOi See Tropical disease 
blariasis 

FiLARiA pebstans Scc Tropical diseases 

filariasis 

FtLASlAstb ^ee Tropical di eases 

First-4id kit for industrial infections 6a7 
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Fisn AfFECTIO'^S DUE TO T'OI'!OfOC% *f e 

I oisohs— reptiles — fish — arthrop^ and 
jlantii affoctons due to 
Fisit m destruction of St .orayin ealopug 
816 

Fucellate infections Bee Tropical 
liseasp 

FIEAS POIS)\OE8 S9( 

Flies tsms of 89r 

Flint s air pressure apparatus m lung 

Fluids restriction of m nephritis 5T0 

50U 

Flvees S e Tropical di ea c d tomia 

rtcoBle ACio 88 an industrial poison C87 
iLCTTCS \TRICLLAB ’JO 

— *•« ofro If art di en e of 
Follicllitis See /ndi stri I dis i p 
Fomentations hot in renal c I c 698 

lORElGN IIQOIES IN BUONCIII SCC tlroUChl 

hs as s of 

rOPlEQt OODIES IK AIR FVNSA6CS tv« 

Broncli disenees of 

Fobekk ihdt in e OPIIAGLS Set Ilron 
cl i duel >8 of 

Formalin, in endocarditis **13 i 

Formin in pielin 8r | 

Fowler position, m pericarditia 190 
fowlera solution m Oro\a fc er 830 | 

IBAMBESLV TROPICA See Tropi al d» ! 
eas 

Freunds theorF and operation. «n pul I 
monarj emphtsema li 
Fulguiition and radium lo liUdd r I 
tu lot 0,0 

FlNCTlONAL NEtnOsER Of ni^OOEl Bte 
llladder d ei cs 019 


Gallic acid m h mati r a S <14 
Calvanocautety ii pericard tia 194 
Oancmne, JtNEMit Fee ■nirombo- 
angiitis obliterans 

C INCBCNF 01 LU GS 8 C I Uni’S dl a ce 
of " 

CisoLFNe a indu trial po n 07 
Gastric lavage in snake pni mi 89 

< ISTBO INTb TINAI ni TLBBS'CIN IB 
renal tube eulo i 014 
Catch bed m piehua 
» mulcKN UISEA e, 417 
Glandular therapy in o teninalaos 490 
Glass wobker laTABarr <18 
t LO iNAPVLPttis tntrsn I IS 1 noflry 
jm »inia8i N, 

Glucose in broncl opn im ms 1ft 
l NATHOSTOMA NUJIFN T S C TtO; Csl 
dieei es nemat le i ftli n 
Gomenol oil instillation in tnhi t uloua 
c\»titi Olp 

OoNOBRlira CYNtlTIS A f III 1 ! r dis 


Fovt el ronie I r *I 1 n 
Green citrate of Iron, 
I»r)npii- 


ir 1 51 


I aimjlii 


Krr Tropi I Use ' 


Gymnastics n m vab! kidnev .<03 
— ms Bit 4 H 

— 10 tlipcrsti tr Atm nt of adhesive 
p rnardjti _ 0 i 


Hahns |er tion for m rablekidnes 503 
Hayems serum n Ur a f le *< 3 i) 
litADUitt. in elr I na al emu itia 13 
llEABT dl a ( 189 
cute n \ I truetim “’So 






■ur art n and 



It n aUtcki 2 iS 

let 81 

dn„ “81 

— — — — — retmboii N 

— — siirterv 41 

luring aitatk *><? 

— lug "8 

— — — — —mu tar I pla (er 2*0 

— mil du hull n “78 

arliac ne irixu' 31 

ritatle Ic rt 31 

e nfui 1 uitli hrpertlyrodism 


CO Mill uon8HTni> 3i3 

l»gn SIS 113 

\ tj 313 

— — Inf'cti 8 tjpe 313 

— — — — pr II 310 
— — •»«ipt nil 314 

— — — treatn nt 317 

actii 117 

Utls 319 

dl « 319 

drugs 319 

— , 318 

— — — — — ocru(»ti n 319 

rwpbvls tie 3l7 

J lull rapy 317 

— — ~ — eporl* 318 

— — — • — U ..lesl trmitioimt nt foel 
nf infceii n 31J 

— — — ref renre* S'*!) 3 I 
aria pa n “ 8 
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Dtspne\ in cais on disease COt COft 

— silicosis 773 
Dtspne-v or Acioosis 303 

EciiiNOCOccvs CYSTS F!ec Pliiira diseases 
of UimoTs 

FCLirSE BU^D^ESS 725 
Eczema Src Industrial di e^ses 
Edebohls operation m amiresw ,03 
Edema pulmon vby See Liitio* diseases 
of 

— — in essential lit pertension 304 
Edejiktovs LtiiYNOiTia See Lar\nx dia 

ea#e< of 

EfFOBT STNDROifF 313 
Ehrlich Hatta m fihriasis 831 
ELEcTJUt oPifrifitJfH (SO 747 
FLrCTRICAL Bill « (4_ 

I LECTRIC VI, SHOCK ( 43 
iLEciniciTY See Industrial diseases 
ElectrocoaeulstiOR m bladder tumor 
G30 

Electrotherapy in artcrioscKrosis 3<0 
375 

— atrophic rhinitis 0 

— enures) Cii 

— 1 ad pen oning 0< 1 

— moi’able kidnet j03 

— muscular rheumatism 4S3 

— mjositis 4S4 

— paratisia of bladder G23 

— phlebitis 4ri 

— fulmonary edema 0< 

— thrombo angiitis obliterans 47G 
Elimination tlirou„h bmel and skin in 

nephritis 547 5 1 oo 5G0 
Embolectomy in embolism of extremi 
ties 4oo 
Embousm 450 

— aortic 4 n 

— of extremities 455 

— pulmonarx See Lungs di eases of 

— bee also Blood xesseU diseases of 
Emetics in bronchitis 40 

Emetm m sprue S22 
Emfhtseha complicated by acute bron 
cbitis 33 

— pleunsx and 143 

— pulmonary ^ee Lungs dis ascs of 
Ems water m bronchlti 5 j 
Enchovdroma of pleurv See Pleura 

diseases of 

E^D^RTlJlITI9 OnLlTEBATIXG 37m 
E^DABTERmg ODUTERAas See Thrombo- 
angutis obliUrans 

Endemic iiEMATtmiA ffee Tropical dis 
eases endemic I ematuria 
Endocarditis 207 

— See also Heart diseases of 
Endotiielinl carcivoma of PLEiBS See 

1 Icura di eases of 

Enemata in intestinal schistosomiasis 
870 

Enteroclysis in renal colic .O') 
Enteroptosis bee Kidney disease* of 
Epinepiiri': effect on pulmonary pressure 
00 


Fpistaxis in essential hypertension 417 
—yellow feier 843 

— Sec also Nose diseases of 
Fpitueuoiu 701 
Ergograph <o2 

Ergot in hemittiiria 504 

— parohsis of blad Icr ni3 
E^otoxin effect on pulmonarj- pressure 

Frytiicui ultraviolet rays causing 722 
Erythrol tetramtrate in nephritis u43 

— thoracic aneurism 444 
EuYTiiropiiun M See Poi ons— reptiles 

— fisli — arthropods and plants affections 
dm to 

Esmarch bandage m embolism 454 
tsoprtACE*!. forliov BODY Scc Brouchi 
diseases of 

FssFNtUL ntPERTE-XStOT 3i8 

— See also Blood xes els diseases of 

Ether m arrow poisoning 00 003 

— imtbimoglobinuria uOo 
EtHSIOIoitis HYPERPLASTIC See Nose 

diseases of 

Eucalyptus in intestinal distomlssis 87S 
Exercise moderate after tlioraeentssis 
IG2 

Exercise m arteriosclerosis SGO 
—chronic broneliitis 51 
— e scnliai hvpertension 3Si 403 

— irntaflc heut 318 

— lithiasis 604 

Expectorants m pronchiectasis Go 

— of bronchitis 41 44 54 68 
E\TftSHA7SRt>0l9 INDUSTRIES See IqiIUS 

trial dissaaes 
F'crnssv'iTOLEs 29.> 

LvesTaMY 729 

Factory Department of British Home 
Office instructions for use of first aid 
kit G>8 

Faradization, m enuresis C20 

hST EMBOLISM 450 4o4 

ISTiGUi ixDlSTBLSL 3ee Industrial dis 

Fel bovis in luid poisoning C<3 
Femoral vein ligation in tlirombo 
angiitis obhteran 4iG 
Fibrillatiov aubiculab 301 4nj 

— — ''ce also Blood ves ela diseases of 
Hcirt diseas a of 

FiiHttYois PLEURISY See Pleura disea ea 
of 

riBROYA OF THE PLEURi See Pleura 
diaeaaes of 

Fibrolysin m artenosclero la 372 

— thrombi) an^utia obliterana 4 
riBROMTVOM V OF BLADDER ScC Bladder 

diseaa >8 n 

FiLABts ^re Filanasis 
riLARlA LOi See Tropical diseases 
filanasis 

nLAKtA FEBRTANS See TVopi al diseases 
filanasis 

IlLARlAsls ‘tee Tropical di a ea 
First aid kit for industrial infectiona 057 
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JIe\bt diseases of endocarditis acute 
bacterial symptoms preventive 2^1 

serums 2 1 

— —-—sodium cscfdvlate 2 1 

— — transfusion ® 1 

— — — -81 b acute bacterial 07 

diagno cd as malaria 209 

• — dHgnoiia 210 

bacteria free state 210 

— — bacterial stage „10 

— — — — mistaken for surgical condi 
tion _17 

— — —• — pathology •’07 

• — propIiyUvi "10 

. — — ^ accination 219 

“ — — svmptoma "0 
— — — anemia 09 

— — — — blood culturra "10 

— — — due to inf etion ’08 
— — — emboli 09 

— fever 208 

kidnev affections 210 
—nijocard al 208 

— pain and tenderness *09 

— — peteehiis O' 

renal phenomena 212 
spleen enlargement of "10 
““““■"“treatment "l- 

chemical antidotes 213 

drills "13 

— serum 1 

(Mneftf KJT 24 

Tijocirdifi* _ 

""^“^—arhjlboias developing udJeoly 

diphtheria compli ated by " 3 
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